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ABSTRACT 

Issued by the National Air Pollution Control 
Administration (NAPCA), this directory covers program and course 
offerings through the Institute for Air Pollution Training (IAPT) , 
Research Triangle Park, North Carolina. Officers of the Triangle 
Universities (Duke, North Carolina, North Carolina State) Consortium 
on Air Pollution are listed first, followed by IAPT resident and 
adjunct faculty members. Eligibility requirements, schedules of 
residential and other courses (1970-71) , access to fellowships and 
stipends, and other general information are furnished relative to 
IAPT activities and facilities. The following courses are described 
in detail: 23 advanced IAPT courses in engineering and enforcement, 
air pollution surveillance, and laboratory techniques; eight 
specialist training programs by the California State Department of 
Public Health and seven institutions of higher education; and 
sponsored graduate programs at the University of Chicago and 30 other 
universities. Two introductory courses and six NAPCA training 
locations are also noted. (LY) 
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The Office of Manpower Development 



The Clean Air Act as amended provides the framework for State and Federal 
government cooperation in controlling air pollution. Under the Act, the Federal 
government designates air quality control regions in major metropolitan areas 
across the country and issues air quality criteria describing the effects of various 
air pollutants on health and property. Information on the most effective and 
economical methods of controlling pollutants and their sources is also issued. 
Using this information, the States are required by the Act to formulate air 
quality standards and to develop plans for their implementation in each of the 
air quality control regions so designated. 

Since such standards will determine the quality of the air that millions of 
people living in air quality control regions must breathe for years to come, the 
Clean Air Act also requires that States hold public hearings before either estab- 
lishing standards or methods of enforcing them. Such public hearings provide an 
opportunity for all segments of the community to make a meaningful contri- 
bution in the determination of air quality goals, and in decisions related to the 
methods and timing of programs for reaching these goals. 

Through its Office of Manpower Development, the National Air Pollution 
Control Administration conducts a variety of activities designed to enlarge and 
to improve the trained manpower resources necessary to carry out the provisions 
of the Act. 

The Office of Manpower Development has three major operations: 

The Institute for Air Pollution T raining 
The Extramural Programs Branch 
The Planning and Special Projects Staff 

The Institute for Air Pollution Training designs, develops, and conducts a 
variety of training courses, seminars, and workshops. These are directed primar- 
ily toward two objectivc-s: (1 ) to improve the knowledge and skills of personnel 
currently employed in State and local air pollution control agencies, and (2) to 
train individuals seeking employment in such agencies. Heavy emphasis is placed 




upon the basic elements of control agency implementation plans. Institute activi- 
ties are now being expanded to permit the presentation of courses in strategi- 
cally located training centers across the nation; State and local control agency 
personnel will thus have ready access to training opportunities. 

The Extramural Programs Branch administers a program which leads to 
traineeship awards and special fellowships for students seeking long-term training 
in air pollution control or related activities at colleges, universities, and other 
institutions of higher learning. Increased emphasis is now being placed upon 
career opportunities at the under-graduate and associate degree levels. 

The Planning and Special Projects Staff conducts studies related to the man- 
power required to control the quality of our air. The report to the President and 
the Congress by the Secretary of Health, Education and Welfare entitled "Man- 
power and T raining Needs" reflects the program responsibility of this group. It is 
the focal point for program planning within the Office of Manpower Devel- 
opment and for the career development of all professional NAPCA personnel. 

Efforts begun last year led to the formal establishment on January 5, 1970, 
of the first university consortium designated the TRIANGLE UNIVERSITIES 
CONSORTIUM FOR AIR POLLUTION. Jt includes Duke University, University 
of North Carolina and North Carolina State University. The objective is to 
facilitate and coordinate joint cooperative actions by and among these universi- 
ties in educational and research activities related to air pollution control. Efforts 
are currently underway in several heavily populated major industrial centers to 
develop similar consortia. In addition to the activities described above, a major 
goal of the consortia will be to provide guidance, counsel and technical assis- 
tance to the State and local air pollution control agencies. 
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Michigan Department of Health 
3500 North Logan Street 
Lansing, Michigan 48914 

Robert E. Carroll, M.D. (73) 
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of Union University 
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Department of Meteorology 
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University of California, Riverside 
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Professor of Analytical Chemistry 
Chemistry Department 
University of Colorado 
Boulder, Colorado 50304 








Duke University 





North Carolina State University University of North Carolina 

Triangle Universities Air Pollution Consortium 

will facilitate and coordinate joint and cooperative action by and 
among the Triangle Universities of North Carolina in the promotion of 
research and educational endeavors related to air pollution. 
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B.S.. Chemical Engineering 
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ARTHUR A. ATKISSON, Ph.D. 
Director 

I nstitute of Urban Health and Ecology 
School of Public Health, 

University of Texas 
Houston, Texas 

MARIO C. BATTIGELLI, M.D. 
Associate Professor of 
Preventive Medicine 
University of North Carolina 
Chapel Hill, North Carolina 

KARL BRANDT, M.S. 

President and Technical Director 
Brandt Associates 
Wilmington, Delaware 

JACK G. CALVERT, Ph.D. 

Professor 

Department of Chemistry 
Ohio State University 
Columbus, Ohio 

LOUIS DICKIE, B.S.M.E. 

Product Supervisor 
American Air Filter 
Louisville, Kentucky 

HEINZ L. ENGELBRECHT 
Mechanical Engineer 
Consultant 

Wheelabrator Corporation 
Mishawaka, Indiana 

ALVA L. FINKNER, Ph.D. 

Director 

Statistics Research Division 
Research Triangle Institute 
Research Triangle Park, 

North Carolina 



GERSHON FISHBEI 
Editor 

Environmental Healt 
Washington, D.C. j 

JAMES V. FITZPA1 
Consulting Engineer 
Forty Hilton Avenut 
Garden City, New Y 

A. LAWRENCE GOl 
Statistician 
Statistics Research C 
Research Triangle In 
Research Triangle Pe 
N orth Carolina 

CHARLES W. GRUI 
Associate Professor 
Environmental Heali 
University of Cincin 
Cincinnati, Ohio 

CLARK C. HAVIGF 
Associate Professor < 
School of Law 
Duke University 
Durham, North Care 

ROBERT L. HARR 
Director 

Bureau of Abatemer 
National Air Tollu t i< 
Administration 
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ARTHUR A. ATKtSSON, Ph.D. 
Director 

Institute of Urban Health and Ecology 
School of Public Health. 

University of Texas 
"Houston, Texas 
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Associate Professor of 
Preventive Medicine 
University of North Carolina 
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President and Technical Director 
Brandt Associates 
Wilmington, Delaware 
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Professor 

Department of Chemistry 
Ohio State University 
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LOUIS DICKIE, 8.S.M.E. 

Product Supervisor 
American Air Filter 
Louisville, Kentucky 

HEINZ L. ENGELBRECHT 
Mechanical Engineer 
Consultant 

Wheelabrator Corporation 
Mishawaka, Indiana 

ALVA L. FIN KNER, Ph.D 
Director 

Statistics Research Division 
Research Triangle Institute 
Research T riangle Park, 

North Carolina 




GERSHON FISHBEIN, B.A. 

Editor 

Environmental Health Letter 
Washington, D.C. 

JAMES V. FITZPATRICK, M.S. 
Consulting Engineer 
Forty Hilton Avenue 
Garden City, New York 

A. LAWRENCE GOULD, Ph.D. 
Statistician 

Statistics Research Division 
Research Triangle Institute 
Research Triangle Park, 

North Carolina 

CHARLES W. GRUBER, M.E., P.E. 
Associate Professor 
Environmental Health Engineering 
University of Cincinnati 
Cincinnati, Ohio 

CLARK C. HAVIGHURST, J.D. 
Associate Professor of Law 
School of Law 
Duke University 
Durham, North Carolina 

ROBERT L. HARRIS, JR., M.S. 
Director 

Bureau of Abatement and Control 
National Air Pollution Control 
Administration 



IBRAHIM J. HINDAWI, Ph.D. 

Botanist 

Division of Abatement 
National Air Pollution Control 
Administration 

MAYNARD M. HUFSCHMIDT, D.P.A, 
Professor of Planning and 
Environmental Sciences and 
Engineering 

Department of Planning 
University of North Carolina 
Chapel Hill, North Carolina 

JOHN D. JOHNSTON, JR., LL.B. 

Professor of Law 

School of Law 

New York University 

University Heights 

Bronx, New York 

JOHN M. KANE, B.S. 

Industrial Consultant 
Jeffersontown, Kentucky 

FRANCIS J. KING, B.S., M.Ed. 
Director 

Air Pollution Control Institute 
University of Southern California 
Los Angeles, California 

W. EVERETT KNIGHT, A.B., M.A. 
Director 

Air Pollution Control Oivisfon 
Stste Board of Health 
Raleigh, North Carolina 

J. LOUIS KOVACH, Dipl. Ch.E. 

Dipl. Ch. Tech. 

Vice President and 
Director of Research 
North American Carbon Company 
Columbus, Ohio 



The Institute for Air Pollution Training 

wishes to acknowledge the invaluable efforts and counsel 

offered by this distinguished group 

of scientists and educators. 






KENNETH KOWALD, J.D. 

Executive Secretary 
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Action for Clean Air Committee 
New York, New York 

RALPH I. LARSEN, Ph.D. 

Bureau of Criteria and Stand&rds 
National Air Pollution Control 
Administration 

MORRIS S. MALIN, B.M.E., M.B.A., P.E. 
Engineer 

Bureau of Air Pollution Control 
Pennsylvania Department of Health 
Harrisburg, Pennsylvania 

DAVID BOYD MARSLANO, Ph.O. 
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Principles and Practice of Air Pollution Control 



• Special 
Pre-entry 
Training 



The responsibility of the Federal Government (NAPCA) to ing. Ad 

provide leadership and assistance to State and local air pol- pollutic 

lution control agencies, in the recruitment and development 
of qualified personnel, is a major theme of the 1967 Clean Phase ii 
Air Act and subsequent amendments. For 

State o 

In order to meet these growing manpower needs class- skills an 
room and on-the-job training are combined in a special student: 

12-week course in air pollution control to be presented in As a wc 

Houston, Texas during the summer of 1970 by the Institute there is 

for Air Pollution Training. The program is sponsored by the 
National Air Pollution Control Administration and selected 
State and local agencies. Participants are encouraged to seek Labe 

career opportunities in this critically important environ- 
mental field. Surv " 



Field 



The program is divided into two 6-week sessions identi- Inspc 

fied as Phase i and Phase ii. Com 

Lega 

Phase I: Special 6-weeks classroom training* Sour 

For the first 6-weeks, the student receives classroom 
training in the principles and practice of air pollution con- Engii 

trol, such as identification of sources, effects, pollution Pern 

control technology, legal bases for control, and program Sour 

administration. In addition, classroom training is given that 
develops basic skills related to sampling, plume evaluation, Nega 

laboratory analyses, field studies, and data evaluation. tunities 

on-the-i' 

Classroom training will be conducted by the Office of 

Manpower Development's Institute for Air Pollution Train- *Phase 

course n 






10 



Practice of Air Pollution Control 



/ of the Federal Government (NAPCA) to 
3 and assistance to State and local air pol- 
icies, in the recruitment and development 
>nnel, is a major theme of the 1967 Clean 
iquent amendments. 

leet these growing manpower needs class- 
e-job training are combined in a special 
m air pollution control to be presented in 
uring the summer of 1970 by the Institute 
Training. The program is sponsored by the 
ution Control Administration and selected 
tencies. Participants are encouraged to seek 
ities in thii; critically important environ- 



ing. Adjunct and university faculty plus State and local air 
pollution control agency personnel will participate. 

Phase ii 6-weeks on-the-job training 

For the second 6-weeks the student works in either a 
State or local air pollution control agency, applying the 
skills and concepts gained in the classroom. At all times, the 
students are under the direct supervision of control officers. 
As a working member of an air pollution control program, 
there is an opportunity to participate and observe: 

Technical Services 

Laboratory analysis 
Surveillance (monitoring) 



is divided into two 6-week sessions identi- 
d Phase ii. 

6-weeks classroom training* 

6-weeks, the student receives classroom 
rinciples and practice of air pollution con- 
sntification of sources, effects, pollution 
>gy, legal bases for control, and program 
n addition, classroom training is given that 
dlls related to sampling, plume evaluation, 
ses, field studies, and data evaluation. 

lining will be conducted by the Office of 
opment's Institute for Air Pollution Train- 
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Field Services 

Inspection 

Complaint investigations 
Legal actions 

Source identification and registration 

Engineering Services 

Permit systems 
Source testing 

Negotiations leading to future employment oppor- 
tunities for course participants are encouraged during the 
on-the-iob training period. 

♦phase i: Classroom training is referred to as the special 6*week 
course in the suggested study sequences described on pages 20 - 23. 



2.3 



19.5% 



8 . 2 % 



24.4° 





Designing programs to meet national manpower and training needs in the field of 
air pollution control is a primary responsibility of the Planning and Special 
Projects Staff. Major emphasis is placed upon providing support and assistance at 
State and local levels. Programs are designed to increase the national resource of 
qualified professional and technical manpower to make employment oppor- 
tunities in air pollution control more attractive to applicants, to find more 
efficient means of utilizing existing manpower, and to upgrade the technical 
competency of air pollution control agency personnel. 

The Planning and Special Projects Staff has the additional responsibility of 
assuring the most effective career development and training of NAPCA profes- 
sional, managerial and technical personnel. A continuing evaluation of human 
resources program responsibilities and personnel management is required in 
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ase the national resource of 
make employment oppor- 
> applicants, to find more 
1 to upgrade the technical 



additional responsibility of 
training of NAPCA profes- 
luing evaluation of human 
is required in 




order to insure maximum benefits ior both the individual and NAPCA. Career 
development planning is essential to the effective utilization and retention of 
NAPCA's multidisciplinary staff. There is no single occupational field involved in 
solving air pollution problems, but rather, the distinctive requirements involve 
the application of a broad spectrum of skills and knowledge in more than 50 
career disciplines. 

Thus, the functions of the Planning and Special Projects Staff are to deter- 
mine national manpower and training needs in cooperation with State and local 
air pollution control agencies; coordinate the program planning required to meet 
these needs and to insure the continuing career development and scientific 
growth of NAPCA managerial, professional and technical personnel. 
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Figure Three: Manpower needed by Occupation through 1974 



1970 Dates 

July 6-10 
July 7-9 
July 13-17 
July 20-24 
July 27-31 

August 3-7 
August 3-7 

August 17-21 
August 24-28 
August 24-28 
August 24-28 
September 9-11 
September 14-18 
September 14-18 
September 14-18 
September 21-25 
September 21-25 

September 28- 
October 2 

September 28- 
October 2 

September 28- 
October 2 
October 5-9 
October 5-9 
October 5-9 

October 5-9 

October 13-15 
October 12-16 
October 19-23 
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1967 1968 1969 

969 



needed by 1974 
| 1969 positions 




High 1974 
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1970 Dates 


•< 

Course 

Number 


July 6-10 


422 


July 7 - 9 


439 


July 13-17 


420 


July 20-24 


435 


July 27-31 


422 


August 3-7 


435 


August 3-7 


420 


August 17-21 


422 


August 24-28 


422 


August 24-28 


409 


August 24-28 


450 


September 9-11 


439 


September 14-18 


420 


September 14-18 


409 


September 14-18 


431 


September 21-25 


450 


September 21-25 


444 


September 28- 




October 2 


431 


September 28- 




October 2 


423 


September 28- 




October 2 


409 


October 5-9 


450 


October 5-9 


420 


October 5-9 


431 


October 5-9 


444 


October 13-15 


439 


October 12-16 


409 


October 19-23 


444 



Chronological Schedule of 



Course Title 

introduction to Air Pollution Control (RI P) * 
Visible Emissions Evaluation (New England Area) 
Air Pollution Microscopy (RTP) 

Atmospheric Sampling (RTP) 

Introduction to Air Pollution Control (New York 
Metropolitan Area) 

Atmospheric Sampling (RTP) 

Air Pollution Microscopy (New York 
Metropolitan Area) 

Introduction to Air Pollution Control (RTP) 
Introduction to Air Pollution Control (Ohio Area) 
Analysis of Atmospheric Inorganics (RTP) 

Source Sampling (RTP) 

Visible Emissions Evaluation (RTP) 

Air Pollution Microscopy (West Coast Area) 
Analysis of Atmospheric Inorganics (RTp) 

Air Pollution Control Technology (RTP) 

Source Sampling (RTP) 

Air Pollution Field Enforcement 
(New York Metropolitan Area) 

Air Pollution Control Technology (New York 
Metropolitan Area) 

Diffusion of Air Pollution— Theory and Application 
(U.S. Weather Bureau Central Region Headquarters) 

Analysis of Atmospheric Inorganics (RTP) 

Source Sampling (RTP) 

Air Pollution Microscopy (Gulf Area) 

Air Pollution Control Technology (Chicago 
Metropolitan Area) 

Air Pollution Field Enforcement 
(New England Area) 

Visible Emissions Evaluation (RTP) 

Analysis of Atmospheric Inorganics (RTP) 

Air Pollution Field Enforcement (RTP) 

(RTP)* Research Triangle Park, North Carolina 27709 



1970-1971 Institute for Air Pollution Training Courses 



1970 Dates Number Course Title 



October 20 - 22 


439 


Visible Emissions Evaluation (RTP) 


March 22 - 26 


4^ 


October 26-30 


450 


Source Sampling (RTP) 






October 26-30 


411 


Air Pollution Meteorology (RTP) 


March 22 - 26 


412 


November 2-6 


409 


Analysis of Atmospheric Inorganics (RTP) * 






November 2-6 


431 


Air Pollution Control Technology (Gulf Area) 


March 29 - 


41G 


November 2-6 


444 


Air Pollution Field Enforcement (West Coast Area) 


April 2 




November 2-6 


450 


Source Sampling (RTP) 


March 29 - 


422 


November 16-20 


450 


Source Sampling (RTP) 


April 2 




November 16*20 


431 


Air Pollution Control Technology (West Coast Area) 


April 5 - 9 


435 


November 16-20 


444 


Air Pollution Field Enforcement (Gulf Area) 


April 19-23 


405 


November 16-20 


411 


Air Pollution Meteorology (Ohio Area) 






November 30- 


429 


Gas Chromatographic Analysis of Air Pollutants ( RTP) 


April 19-23 


415 


December 4 










December 7-1 1 


431 


Air Pollution Control Technology (RTP) 


April 19-23 


422 


December 7-1 1 


429 


Gas Chromatographic Analysis of Air Pollutants ( RTP) 








Course 




May 3 - 7 


435 


1971 Dates 


Number Course Title 


May 3 - 7 


420 


January 11-15 


411 


Air Pollution Meteorology (RTP)* 


May 4 - 6 


439 


January 11-15 


413 


Control of Particulate Emissions (Gulf Area) 






January 18-22 


415 


Control of Gaseous Emissions (Gulf Area) 


May 10-14 


438 


January 25 - 29 


408 


Analysis of Atmospheric Organics (RTP) 






January 25 - 29 


413 


Control of Particulate Emissions (Ohio Area) 


May 10 - 14 


407 


January 25 - 29 


411 


Air Pollution Meteorology (West Coast Area) 






February 1 - 5 


415 


Conlrol of Gaseous Emissions (RTP) 


May 18-20 


439 


February 8-12 


408 


Analysis of Atmospheric Organics (RTP) 


May 24 - 28 


427 


February 8-12 


413 


Control of Particulate Emissions (RTP) 


May 24 - 28 


426 


February 15-19 


422 


Introduction to Air Pollution Control (RTP) 


June 7-11 


427 


February 15-19 


413 


Control of Particulate Emissions (RTP) 


June 7-11 


426 


March 1 - 5 


422 


Introduction to Air Pollution Control (Chicago 










Metropolitan Area) 


June 7*11 


436 


March 1 - 5 


408 


Analysis of Atmospheric Organics (RTP) 






March 1 - 5 


415 


Control of Gaseous Emissions (RTP) 


June 7-11 


447 


March 8-12 


413 


Control of Particulate Emissions (West Coast Area) 






March 8-12 


435 


Atmospheric Sampling (Chicago Metropolitan Area) 


June 21 - 25 


436 


March 15-19 


415 


Control of Gaseous Emissions (West Coast Area) 






March 15-19 | 


422 


Introduction to Air Pollution Control (Gulf Area) 


June 21 - 25 


447 


© *This course reserved for chemical and physical science technicians onlv 
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Air Pollution Training Courses 



palliation (RTP) 
fTPJ 

jrology (RTP) 
heric Inorganics (RTP) * 
ol Technology (Gulf Area) 
Enforcement (West Coast Area) 

TP) 

TP) 

ol Technology (West Coast Area) 
Enforcement (Gulf Area) 

Tology (Ohio Area) 

lie Analysis of Air Pollutants (RTP) 

I 

pi Technology (RTP) 

ic Analysis of Air Pollutants (RTP) 



rology (RTP)* 
te Emissions (Gulf Area) 
Emissions (Gulf Area) 
neric Organics (RTP) 
te Emissions (Ohio Area) 
rology (West Coast Area) 
Emissions (RTP) 
neric Organics (RTP) 
te Emissions (RTP) 

Pollution Control (RTP) 
te Emissions (RTP) 

Pollution Control (Chicago 

neric Organics (RTP) 

Emissions (RTP) 
te Emissions (West Coast Area) 
ng (Chicago Metropolitan Area) 
Emissions (West Coast Area) 
Pollution Control (Gulf Area) 



1971 Dates 


Course 

Number 


March 22 - 26 


423 


March 22 - 26 


413 


March 29 - 


415 


April 2 




March 29 - 


422 


April 2 




April 5- 9 


435 


April 19-23 


405 


April 19-23 


415 


April 19-23 


422 


May 3-7 


435 


May 3 - 7 


420 


May 4 - 6 


439 


May 10-14 


438 


May 10-14 


407 


May 18-20 


439 


May 24 - 28 


427 


May 24 - 28 


426 


June7 - 11 


427 


June 7-11 


426 


June 7-11 


436 


June 7-11 


447 


June 21 -25 


436 


June 21 -25 


447 



fid > :ience technicians only. 

cKjL 



Course Title 

Diffusion of Air Pollution — Theory 
and Application (RTP) 

Control of Particulate Emissions (Chicago 
Metropolitan Area) 

Control of Gaseous Emissions (Chicago 
Metropolitan Area) 

Introduction to Air Pollution Control 
(West Coast Area) 

Atmospheric Sampling (West Coast Area) 

Sampling and Identification of Aero-Allergens 
(RTP) 

Control of Gaseous Emissions (New York 
Metropolitan Area) 

Introduction to Air Pollution Control (New 
England Area) 

Atmospheric Sampling (New England Area) 

Air Pollution Microscopy (RTP) 

Visible Emissions Evaluation (Chicago 
Metropolitan Area) 

Column and Thin-Layer Chromatographic Analysis 
of Atmospheric Pollutants (RTP) 

Medical and Biological Topics in Air Pollution 
(Gulf Area) 

Visible Emissions Evaluation (Ohio Area) 
Combustion Evaluation (Chicago Metropolitan Area) 
Statistical Data Evaluation (RTP) 

Combustion Evaluation (West Coast Area) 

Statistical Data Evaluation (Chicago 
Metropolitan Area) 

Determination and Measurement of Atmospheric 
Metals (RTP) 

Meteorological Instrumentation in Air Pollution 
(RTP) 

Determination and Measurement of Atmospheric 
Metals (RTP) 

Meteorological Instrumentation in Air Pollution 
(RTP) 

IT 

a? 



I 

I 

i 

i 

i 

j 

Regional Directors 
of the National 
Air Pollution Control 
Administration 



address correspondence to: 

Regional Director , National Air Pollution 
Control Administration 
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Connecticut, Maine, 
Massachusetts, New Hampshire, 
Rhode Island, Vermont 




J. R Kennedy Federal Building 
1400-B 

Boston, Massachusetts 02203 
Telephone (617) 223-6883 




New York, New Jersey, Federal Office Building 

Puerto Rico, Virgin Islands 26 Federal Plaza (Foley Square) 

New York, New York 10007 
Telephone: (212)264-2517 




Delaware, District of Columbia, 
Maryland, Pennsylvania, 
Virginia, West Virginia 




401 North Broad Street 
Philadelphia, Penn. 19108 
(call information for telephone 
number, Area Code 215) 



3 ' 





Alabama, Florida, Georgia, 
Kentucky, Mississippi, North 
Carolina, South Carolina, 
Tennessee 




Room 404, 50 Seventh Street, NE 
Atlanta, Georgia 30323 
Telephone: (404) 526-5787 



k 



Illinois, Indiana, Minnesota 
Michigan, Ohio, Wisconsin 





Room 712 New P.O. Building 
433 West Van Buren Street 
Chicago, Illinois 60607 
Telephone: (312) 353-6942 




Colorado, Montana, Nor 
Dakota, South Dakota, 
Utah, Wyoming 




Arkansas, Louisiana, New 
Mexico, Oklahoma, Texas 




1114 Commerce Street 
Dallas, Texas 75202 
Telephone: (214) 749-3989 




Arizona, California, Haw 
Nevada 



i 

t 




Iowa, Kansas, Missouri, 
Nebraska 



601 East 12th Street 
Room 254 

Kansas City, Missouri 64106 
Telephone: (816) 374-3791 





Alaska, Idaho, Oregon, 
Washington 



ERiC 
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404, 50 Seventh Street, NE 
j, Georgia 30323 
one: (404} 526-5787 




712 New P.O. Building 
3 St Van Buren Street 
o, Illinois 60607 
bne: (312) 353-6942 





Colorado, Montana, North 
Dakota, South Dakota, 
Utah, Wyoming 



Room 9017 
Federal Office Building 
19th and Stout Street 
Denver, Colorado 80202 
Telephone: (303) 297*4682 



I 

i 

\ 

) 




Commerce Street 
! Texas 75202 
lone: (214) 749-3989 





Arizona, California, Hawaii, Room 21 1 

Nevada 50 Fulton Street 

San Francisco, California 941 02 
Telephone: (415) 556-1105 




ist 12th Street 
254 

City, Missouri 64106 
one: (816)374-3791 



o 






Alaska, Idaho, Oregon, Arcade Building 

Washington 1319 Second Avenue 

Seattle, Washington 98101 
Telephone (206) 583-0440 



) ■ 
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Institute 

for Air Pollution 

Training 




Eligibility Requirements 

An acceptance committee within the Office of Manp 
evaluates course applications forwarded to the Institi 
and notifies applicants whether they meet 
the qualification requirements for the course or cour 
An important consideration in evaluating eligibility 
is the applicant's background, experience in air poflu 
and potential for career development. 

The broad spectrum of courses offered by the Institu 
ranges from basic training designed for personnel vt/itl 
to highly specialized learning modes designed to mee 
of more sophisticated air pollution control personnel 
Many courses require completion of written tests 
and/or study assignments by the applicant prior to ct 



General Information 

No tuition or registration fee is charged 
for the courses presented by the Institute. Since the i 
applications should be forwarded as early as possible. 
Trainees are expected to provide for their own housii 
To provide training service to a maximum number ot 
the number of applicants from a single agency for an 
T o apply for admission to the courses presented by t 
complete one of the application blanks inserted at th 
A separate application form is required for each cour 
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Training Faculty 

A full-time staff of special ists, as well as a number 
of adjunct faculty members, plan, develop, and condi 
Lecturers and consultants who can contribute signif if 
from their specific knowledge and experience are dra 
Administration personnel, other Federal, state and lo 
universities, and industry. 
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Eligibility Requirements 

An acceptance committee within the Office of Manpower Development 
evaluates course applications forwarded to the Institute for Air Pollution Training 
and notifies applicants whether they meet 
the qualification requirements for the course or courses selected. 

An important consideration in evaluating eligibility 

is the applicant’s background, experience in air pollution control, 

and potential for career development. 

The broad spectrum of courses offered by the I nstitute 
. ranges from basic training designed for personnel vVith little or no experience 

to highly specialized learning modes designed to meet the needs 
of more sophisticated air pollution control personnel. 

Many courses require completion of written tests 

and/or study assignments by the applicant prior to course attendance. 

)n 

General Information 

No tuition or registration fee is charged 

for the courses presented by the Institute. Since the size of classes is limited, 
applications should be forwarded as early as possible. 

Trainees are expected to provide for their own housing, meals, and transportation while attending courses. 
To provide training service to a maximum number of organizations 

the number of applicants from a single agency for any one course necessarily may be limited. 

To apply for admission to the courses presented by the Institute 

complete one of the application blanks inserted at the back of this bulletin, pp. 88-96. 

A separate application form is required for each course. 



Training Faculty 

A full-time staff of specialists, as well as a number 

of adjunct faculty members, plan, develop, and conduct the courses. 

Lecturers and consultants who can contribute significantly 

from their specific knowledge and experience are drawn from National Air Pollution Control 
A dministration personnel, other Federal, state and local agencies, 

Jties, and industry. 







Training Objectives 

The Office of Manpower Development and the Institute for Air Pollution Training 
offer a variety of short-term technical courses 

in the field of air pollution control for scientists, engineers and other professional personnel 
assigned responsibility in this area of environmental concern. 

Effective means for detailed consideration and appraisal of the newest developments in specific areas 

are provided, together with an opportunity for practice in the use 

and application of current control techniques. Visual aids, closed-circuit television, 

laboratory demonstrations, problem sessions and panel discussions are programmed into course presentations. 

Laboratory and field practice under the guidance of experts js included 

in the course schedule, where applicable. Active participation by each trainee is mandatory. 



Technical Courses 

Highly specialized, technical courses of from one to several weeks duration 

are conducted in the fully equipped classrooms of the Institute for Air Pollution Training, 

and at a number of locations throughout the country. 

Technical courses, usually at the postgraduate level, provide Intensive training in the basic elements 
and methodology of air pollution control plus an opportunity for laboratory practice. 

In addition, a few introductory or orientation courses 

and several broad -coverage courses are offered for those In technical administrative positions 
who wish to acquire an overall perspective in specific scientific areas. 

Agenda for all courses are available upon request in advance of course presentations. 



Technical Seminars 

The Office of Manpower Development and the staff of the Institute for Air Pollution Training 
upon request will, counsel and participate in planning the presentation 

of technical seminars and workshops designed to meet specific needs. Symposia which provide a forum 
for the exchange of ideas and information, are also supported. 

These meetings bring together experts from throughout the United States and the world. 
Announcement of many such seminars, workshops, and symposia is made by publication in 
scientific journals; 

attendance at others is restricted to an individually invited audience. 




To improve the design of short courses, 

it has been necessary to accept certain concepts and definitions related to 
the level of learning intended for a specific topic. 

These levels of learning, first specified by the course designer, 
are then utilized as guides in the preparation of specific lessons. 

They are used in course descriptions to help those interested in training 
to understand the objectives ar.d emphasis of each course. 

The levels of learning* chosen for the above purposes 
are defined and described on the oppos-te page. 

Note that the descriptions are given in terms of (1 ) the instructor's responsibility 
and (2) the anticipated reaction of the student. 





For a given topic and a fixed set of student qualifications, 

the levels of learning generally indicate a more difficult training task in progressing 
from the "Familiarity" level to the "Application" level. 

The same concept does not necessarily exist in comparing one topic with another 
or one set of student capabilities with another. 

Inquiries are requested from those interested in additional information 
or clarification on course content or objectives. 

•Principles and Technique of Instruction 
Academic Instructor and Allied Officer School, Air University, 

Maxwell A.F.B., Alabama, August 1964. 
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The table below defines the levels of learning* used in this Bulletin of Courses 



t 



Teacher-supplied 



Levels of Learning 


Definition of Learning 


support material 


Familiarity 


Initial acquaintance with verbal 
or symbolic material in a unit 
or specific lesson. 


Basic "what," "when," ai 
"where" of material in n< 
unit. 


Knowledge 


Acquisition of factual information 
simple recall of verbal or symbolic 
material. 


Support in terms of the *' 
"when," and "where" of 
factual or symbolic matei 


Understanding 


Comprehension of concepts and 
ideas for, and the background 
of the concept or idea. 


Support in terms of the " 
and "whys" of the concei 
idea and its implications. 


Application 


For mental application: 

Use of facts, principles, ideas, 
or concepts for interpreting 
situations and in solving problems 
both real and hypothetical. 

For physical application: 

Physical ability to perform 
an integrated sequence of 
related actions. 


For physical application . 
Clear-cut explanation-den 
tion of the skill . Supervisi 
student performance to ir 
that he uses the same seqi 
of actions as taught in the 
explanation-demonstratio 



ing* used in this Bulletin of Courses 



Mental functions 



ition of Learning 


Teacher-supplied 
support material 


employed to achieve 
this learning 


1 acquaintance with verbal 
nbolic material in a unit 
ecific lesson. 


Basic "what," "when," and 
"where" of material in new 
unit. 


Awareness of, or initial link 
with material. 


I 

isition of factual information 
e recall of verbal or symbolic 
ial. 


Support in terms of the "what," 
"when," and "where" of the 
factual or symbolic material. 


Simple recall, association of 
material with previously learned 
facts. 


rehension of concepts and 
for, and the background 
concept or idea. 


Support in terms of the "hows" 
and "whys" of the concept or 
idea and its implications. 


Comparison and contrast, 
development of a concept, 
comprehension of implications 
of concepts. Insight. 


ental application: 
f facts, principles, ideas, 
icepts for interpreting 
ons and in solving problems 
eal and hypothetical. 

Tysical application: 

:al ability to perform 


For physical application: 
Clear-cut explanation-demonstra- 
tion of the skill. Supervision of 
student performance to insure 
that he uses the same sequence 
of actions as taught in the 
explanation -demonstration. 


For physical application: 
Establishment of stimulus 
response conditioning of reflexes 
to the intellectual solution of 
mechanical problems. 



egrated sequence of 
i actions. 
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Special pre-entry training 



In order to meet growing manpower needs, classroom 
and on-the-job training are combined in a special 
12-week course in air pollution control to be pre- 
sented in Houston, Texas during the summer of 1970 
by the Institute for Air Pollution Training. The pro- 
gram is sponsored by the National Air Pollution Con- 
trol Administration and selected State and local 
agencies. Participants are encouraged to seek career 
opportunities in this critically important environ- 
mental field. 

The program is divided into two 6'week sessions 
identified as Phase i and Phase ii. 

Phase i: Special 6-weeks classroom training* 

For the first 6-weeks, the student receives class- 
room training in the principles and practice of air 
pollution control, such as identification of sources, 
effects, pollution control technology, legal bases for 
control, and program administration. In addition, 
classroom training is given that develops basic skills 
related to sampling, plume evaluation, laboratory 
analyses, field studies and data evaluation. 

Classroom training will be conducted by the Office 
of Manpower Development's Institute for Air Pollu- 
tion Training. Adjunct and university faculty plus 
State and local air pollution control agency personnel 
will participate. 

•Note: Phase i Classroom training is referred to as the spe- 
cial 6-week course in the suggested study sequences described 
on pages 20-24. 




422 

Introduction 
to Air Pollution 
Control 

i 



Suggested study 
. .. sequence of Eng 
and Enforcemen 
training courses 




422 

Introduction 
to Air Pollution 
Control 
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1 in a special 
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rimer of 1970 
ling. The pro- 
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ite and local 
o seek career 
tant environ- 




k 



Emissions 



For engineers responsible for 
process evaluation and control 
and plan review activities 



week sessions 



mg* 

receives class- 
ractice of air 
in of sources, 
egal bases for 
In addition, 
ps basic skills 
n, laboratory 
n. 



by the Office 
for Air Pollu- 
faculty plus 
ncy personnel 

d to as the spe- 
lences described 



Suggested study 
sequence of Engineering 
and Enforcement 
training courses 



Entry levels: 

A bachelors degree in engineering 
or the physical sciences, and also 
little or no experience in air 
pollution control 

Applicants who have completed 
the special 6-week course (pg. 20) 
may forego courses 422 and 431. 




422 

Introduction 
to Air Pollution 
Control 



* 




Air Pollution 

Control 

Technology 



450 

Source Sampling 




4 */ 



439 

Visible Emissions 
Evaluation 



422 

Introduction 
to Air Pollution 
Control 



444 

Air Pollution 
Field 

Enforcement 




Entry levels: 

For engineers, chemists, biologists 
and sanitarians (with little or no education 
or experience in air pollution control) 
responsible for field studies and 
enforcement activities. 

Applicants who have completed the special 6-week 
course (pg. 20) may forego courses 422 
435, 439 and 444. 




422 

Introduction 
to Air Pollution 
Control 




435 

Atmospheric 

Sampling 





411 

Air Pollution 
Meteorology 








Visible Emissions 
Evaluation 



-week 




411 

Air Pollution 
Meteorology 




Special Topics 



^Course 422 (or equivalent experience) 
is a prerequisite. 

Applicant may then choose any 
course or sequence of courses. 




426 

Statistical 

Data 

Evaluation 
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Suggested study 
sequence of Surveillance 
and Laboratory Techniques 
training courses 



Entry levels: 

for chemists and chemical technicians 
responsible for the analysis 
of atmospheric and source sampling. 

Applicants who have completed the special 
6'Week course (pg. 20} may forego 
courses 422 and 435. 



V 



422 

Introduction 
to Air Pollution 
Control 



435 

A tmospheric 
Sampling 




420 

Air Pollution 
Microscopy 



X 



422 

Introduction 
to Air Pollution 
Control 




435 

Atmospheric 

Sampling 




409 

Analysis 

of Atmospheric 

Inorganics 




Introduction 
to Air Pollution 
Control 




435 

Atmospheric 

Sampling 



429 

Gas Chromatographic 

Analysis 

of Air Pollution 



408 

Analysis 

of Atmospheric 

Organics 



438 

Column and Thin- 
Layer Chromatographic 
Analysis 
of Air Pollutants 
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Metals 



's 

o spheric 
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429 

Gas Chromatographic 

Analysis 

of Air Pollution 



is 

wspheric 

cs 
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438 

Column and Thin - 
Layer Chromatographic 
Analysis 
of Air Pollutants 



Special Topics 



"Course 422 (or equivalent experience) 
is a prerequisite. 

Applicant may then choose any 
course or sequence of courses. 





Statistical 

Data 

Evaluation 
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the Institute for Air Pollution Training will be presented at Research Triangle Park , 
lining locations pictured above. 

Applications for all training courses must be sent to the Registrar. 
r raH M ° n Box 12055, Research Triangle Park, North Carolina 27709 . 
hecr D I r ar on pages 48-51. Application forms are provided on pages 88-96. 
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An acceptance committee within the Office of Manpower Development 
evaluates course applications forwarded to the Institute for Air Pollution Training 
and notifies applicants whether they meet 
the qualification requirements for the course or courses selected. 

An important consideration in evaluating eligibility 

is the applicant's background, experience in air pollution control, 

and potential for career development. 

The broad spectrum of courses offered by the Institute 

ranges from besic training designed for personnel with little or no experience 

to highly specialized learning modes designed to meet the needs 

of more sophisticeted air pollution control personnel. 

Many courses require completion of written tests 

and/or study assignments by the applicant prior to course attendance. 
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The new National Air Pollution Control Administration Technical Center 

is being constructed on a 48-acre site 

in Research Triangle Park, North Carolina. The 320,000 square foot complex, to I 
will contain a variety of offices, laboratories, controlled temperature 
and humidity environmental rooms and chambers, dynamometer— equipped autoirn 
and several irradiation chambers, agricultural chambers, and two greenhouses. 
Approximately 900 persons will occupy the new building. 

The first phase of the complex is scheduled for completion in the fall of 1970 

The Office of -Manpower Development is scheduled to move into tiie new buil- 
Enlarged chemical laboratory facilities, new engineering laboratories, 
additional classroom space, and completely equipped audiovisual studios are outstai 
designed for the new quarters of the Institute for Air Pollution Training. 
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itrol Administration Technical Center 

le 

irolina. The 320,000 square foot complex, to he three stories high, 
oratories, controlled temperature 

. and chambers, dynamometer— equipped automobile laboratories, 
iricu I tural chambers, and two greenhouses, 
cupy the new building. 

is scheduled for completion in the fall of 1970. 

lopment is scheduled to move into the new building during the winter of 1971 . 
:ies, new engineering laboratories, 

npletely equipped audiovisual studios are outstanding features 
e Institute for Air Pollution Training. 
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Orientation in Air 
1 Day 



er|c 



This introductory program is designed to provide a lut 

broad understanding of the problems of air pollution bei 

in the community. It is directed toward technical and 
non-technical personnel from various government 
agencies, industry, educational institutions, and pri- 
vate citizens. It is especially suitable for those having 
little or no previous background in air pollution. 

The individual sessions are followed by a late after- 
noon panel discussion or question and answer period. 

The agenda may be varied somewhat to suit the indi- 
vidual situation, with special emphasis on theairpol- 



Introductory 

Courses 




Introduction to Air Pol 
5 Days 




This introductory course is designed for persons Tl 
interested in a general overview of the air pollution re' 
problem or new to the field of air pollution control. 

To facilitate the setting of lesson objectives and to ^ 
achieve continuity in instruction, the course is speci- 
fically designed for professionals in air pollution con- 
trol agencies. Upon completion of the course, each 
student should have gained an understanding of the 
importance and use of emission inventories, receptor 
inventories, and atmospheric and meteorological sur- 
veys. The bases for setting air quality standards and 
control regulations, as well as those standards and 
regulations in use today, are covered in the course. In 
addition, each student receives instruction in current 
methods of measuring and controlling a<r pollutants. 






Orientation in Air Pollution 
1 Day 



introductory program is designed to provide a 
d understanding of the problems of air pollution 
ie community. It is directed toward technical and 
technical personnel from various government 
cies, industry, educational institutions, and pri- 
citizens. It is especially suitable for those having 
or no previous background in air pollution. 

he individual sessions are followed by a late after- 
i panel discussion or question and answer period, 
agenda may be varied somewhat to suit the indi- 
]l situation, with speciaf emphasis on the air pol- 



lution problems of the area in which the course is 
being presented. Topics covered include: 

The air pollution problem 
Effects of air pollution 
Sources of air pollution 
Meteorological fundamentals 
Measurement of air pollution 
Control methods 

Current trends and approach to air 
pollution problems in the local area 




Introduction to Air Pollution Control 
5 Days 



introductory course is designed for persons 
sted in a general overview of the air pollution 
sm or new to the field of air pollution control, 
icilitate the setting of lesson objectives and to 
'e continuity in instruction, the course is speci- 
' designed for professionals in air pollution con- 
igencies. Upon completion of the course, each 
it should have gained an understanding of the 
tance and use of emission inventories, receptor 
ories, and atmospheric and meteorological sur* 
The bases for setting air quality standards and 
)l regulations, as well as those standards and 
tions in use today, are covered in the course. In 
Dn, each student receives instruction in current 
•f 1 " ensuring and controlling air pollutants. 




The legal approaches to air pollution abatement are 
reviewed. 

This introductory course establishes a foundation 
for the material presented in more highly specialized 
courses. Course content includes: 

Sources of pollutants 
Effects of pollutants 
Air pollution meteorology 
Measurement of ambient air quality 
Ambient air quality criteria and standards 
Technical approaches to control of air pollution 
emissions 

Legal approaches to control 

Program management 27 



Engineering 

and 

Enforcement 




Control of Particulate Emissions 
5 Days 

By gaining an understanding of fundamental particu- 
late collection mechanisms (gravitational settling, in- 
ertial separation, filtration, etc.) engineers and other 
technical personnel will be able to evafuate, from a 
theoretical standpoint, particulate collection devices. 
During group problem sessions, the trainees will apply 
these principles by analyzing selected collector appli- 
cations. With additional information (empirical data) 
the knowledge gained in this course will assist the 
trainee in conducting plan reviews. Topics include: 

Particle size technology 
Control of coarse particles 
Control of fine particles 
Industrial applications 




Source & 
5 D: 



Engineers and chemists who act as leaders of source 
stack -gas sampling teams receive in this course the 
basic information needed to enable them to make 
appropriate decisions and, with further field experi- 
ence, to improve their performance. 

Trainees are given a comprehensive source sam- 
pling assignment, requiring them to perform: site 
pre-survey, sampling train design, site preparation, 
source testing, and calculation and presentation of 




Control of Particulate Emissions 
5 Days 

By gaining an understanding of fundamental particu- 
late collection mechanisms (gravitational settling, in- 
ertial separation, filtration, etc.) engineers and other 
technical personnel will be able to evaluate, from a 
theoretical standpoint, particulate coliection devices. 
During group problem sessions, the trainees will apply 
these principles by analyzing selected collector appli- 
cations. With additional information (empirical data) 
the knowledge gained in this course will assist the 
trainee in conducting plan reviews. Topics include: 

Particle size technology 
Control of coarse particles 
Control of fine particles 
Industrial applications /> 




Control of Gaseous Emissions 
5 Days 

This course is designed for engineers and other tech- 
nical personnel responsible for evaluating gaseous pol- 
lutant collectors. At the conclusion of the course, the 
students will understand the operational character- 
istics of gaseous control equipment, and be able to 
apply these principles when analyzing industrial situa- 
tions involving the selection of pollution control 
equipment. With additional information (empirical 
data) the knowledge gained in this course will assist 
the trainee in conducting plan reviews. Major topics 
include: 

Adsorption 

Absorption 

Combustion control equipment 
Odor control 





Source Sampling 
5 Days 



Engineers and chemists who act as leaders of source 
stack-gas sampling teams receive in this course the 
basic information needed to enable them to make 
appropriate decisions and, with further held experi- 
ence, to improve their performance. 

Trainees are given a comprehensive source sam- 
pling assignment, requiring them to perform: site 
pre-survey, sampling train design, site preparation, 
so O ing, and calculation and presentation of 

ERIC 



the results. Topics include: 

Basic theory 

Source sampling fundamentals 
Gas flow measurements 
Collection devices and media 
Analytical procedures 
Design of source sampling trains 
Sampling train aids 
Considerations at the source 
Source sampling monitors 

CO 
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Engineering and Enforcement Section of the 
Institute for Air Pollution Training 



William F. Todd, 
Dennis P. Hoizschuh, 
Tommie A. Gibbs. 



B.S., Chemistry 
M.S., Chemical Engineering 
Associate of Science 
( Mechanical Engineering Technology 
B.S., Civil Engineering 



Joe W. Riley, Jr., 
Roger T. Shigehara, 

Walter 3. Smith, 
Darryl Von Lehmden, 



5.5., Civil Engineering 

8.5., Chemical Engineering 
M.S., Air Pollution 

B.S., Chemical Engineering 
B.Ch.E., Chemical Engineering 




Visible Emissions Evaluation 
3 Days 

This course is designed for air pollution control per* 
sonnel responsible for the establishment and opera- 
tion of agency-sponsored training schools involved 
with visible emissions evaluation. 

Instruction provides the trainee with an under- 
standing of the comparative devices and techniques 
used to evaluate visible emissions based upon the Rin- 
gelmann Smoke Chart (U.S. Bureau of Mines Infor- 
mation Circular 7718) and equivalent opacity con- 
cepts. The student will be familiar with the legal con- 
cepts of plume evaluation systems, typical code limi- 
tations currently in use, and the methods employed 
to certify and recertify clients in the practice of mak- 
ing visual evaluation of plumes. 

The student will also obtain a knowledge of the 
systems, construction components, maintenance, and 
operation of equipment used to train emissions evalu- 
ation personnel. Agenda items include: 

Training techniques, materials, 
and equipment 

R ingel mann and equivalent opacity systems 
Plume observations methods 
Combustion equipment design and operation 
Plume generator construction, 
operations, and maintenance 
w Legal aspects of visible 

emissions evaluation Qj [ 30 
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Prerequisites for this course are: 
introduction to Air Pollution Control i 



This course is designed for professional p 
concerned with Field Inspection. Instructs 
vided in the field control operation of eq 
units in industrial and commercial plants. 

The specific jaws and policies of selectee 
agencies are covered. Inspection techniques e 
in collecting data and evidence are also indue 

At the close of the course, the student sho 
an appreciation for the operational probh 
techniques utilized in air pollution control. 




Air Pollution Field Enforcement 
5 Days 



Prerequisites for this course are: 

Introduction to Air Pollution Control (4221 or equivalent experience. 



This course is designed for professional personnel 
concerned with Field Inspection, instruction is pro- 
vided in the field control operation of equipment 
units in industrial and commercial pla its. 

The specific laws and policies of selected control 
agencies are covered. Inspection techniques employed 
in collecting data and evidence are also included. 

At the close of the course, the student should have 
an appreciation for the operational problems and 
techniques utilized in air pollution control. This in- 



cludes a theoretical framework of the inspection pro- 
cess with its basis in law and highly operational 
know-how. The trainee should be able to directly use 
the experience gained in this course in field inspec- 
tion. Topics include: 



Field enforcement administration 
Assembly and review of evidence 
Permit systems 
Odor investigation 
Source registration 



Faculty members working 
cation program at the h 
Training, Research Triangle 



Faculty members working on computer assisted edu- 
cation program at the Institute for Air Pollution 
Training, Research Triangle Park, North Carolina. 





Air Pollution Control Technology 
5 Days 

This course is designed for technical personnel who 
make field inspections of sources of air pollution. At 
the conclusion of the course the students will be fa- 
miliar with the general operating principles and select- 
ed industrial applications of the major particulate and 
gaseous air pollutant control devices. This course does 
not include a mathematical analysis of these control 
devices, and is suggested as a survey course-prior to 
enrollmei t in courses 413, 415, 449, 450. Topics in- 
clude' 

Control of coarse particles 
Control of fine particles 
Control of gaseous pollutants 
Applications of control equipment 
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Special Topics in Engineering 
and Enforcement 
2-5 Days 




(By special arrangement upon written request) 



The content of this seminar is adjusted to meet the 
needs of groups in specific geographical locations. 
Topics for discussion are carefully selected and de- 
signed to seek solutions to the problem areas de- 
scribed by the requestors. Arrangements for this 
special presentation are made through a written re- 
quest to the appropriate NAPCA Regional Director, 
See pages 14-15. 






Sta 



I Prerequisite: Basic College Statistics 
(enrollees are required to complete < 
for home study prior to reporting dc 



This course is designed for professionals res 
for the collection and analysis of air pollutior 
is intended to provide the student with a t 
understanding of the concepts and applicatic 
tistics to Air Quality Studies. At the end 
course, the student should be able to apply s 
methods to his work. The lectures and proL 
sions are intended to give a thorough know 
basic graphic and statistical techniques for r 
air pollution data. The lectures will give the :| 
working knowledge of statistical methods 



Designed for engineers and other personnel 
in the evaluation of combustion processes, 
emphasis is directed toward the air pollutic 
tial of the various combustion processes cr 
this course. 

At the conclusion of this course the trai 
be familiar with combustion principles an 
mental calculations. Utilizing these principles 
dents will be able to evaluate the air pollutic 
tial of fossil-fuel energy sources and waste 
incinerators. 
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Statistical Data Evaluation 
5 Days 

I Prerequisite-: Basic College Statistics or equivalent training 
(enrollees are required to complete a programmed text in basic statistics 
for home study prior to reporting date for the course.) 



This course is designed for professionals responsible 
for the collection and analysis of air pollution data, It 
is intended to provide the student with a thorough 
understanding of the concepts and application of sta- 
tistics to Air Quality Studies At the end of this 
course, the student should be able to apply statistical 
methods to his work. The lectures and problem ses- 
sions are intended to give a thorough knowledge of 
basic graphic and statistical techniques for reporting 
air pollution data. The lectures will give the student a 
working knowledge of statistical methods and de- 



scribe some of the advantages and disadvantages of 
the methods. Major agenda topics include: 

Storage and retrieval of air pollution data 
Principles of data handling 
Basic concepts of sampling 
Experimental design and analysis 
Linear regression 
Time series analysis 
Techniques for analyzing 
special air pollution data 




Combustion Evaluation 
5 Days 



ieet the 
cations, 
and de- 
eas de- 



Designed for engineers and other personnel engaged 
in the evaluation of combustion processes. Specific 
emphasis is directed toward the air pollution poten- 
tial of the various combustion processes covered in 
this course. 
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At the conclusion of this course the trainees will 
be familiar with combustion principles and funda- 
mental calculations. Utilizing these principles, the stu- 
dents will be able to evaluate the air pollution poten- 
tial of fossil-fueJ energy sources and waste disposal 
incinerators. 




They will also be able to evaluate the operational 
characteristics of combustion devices designed to re- 
duce the emissions of air pollutants into the atmos- 
phere. Given a criteria, the knowledge gained from 
the course will assist the trainees in conducting plan 
reviews. Major topics are: 



Combustion fundamentals 
Fossil-fuel burning 
Burning of solid wastes 







Institute Specialists 

Design a Wide Variety of Audiovisual 

Classroom Support Materials 

Because the need for trained air pollution com.ro! per- 
sonnel is immediate, every effort is being made by the 
Institute of Air Pollution Training to accelerate in- 
struction. Through its Training Services Section, the 
Institute has developed a variety of highly sophisti- 
cated audiovisual materials as teaching aids. These 
materials facilitate communication of the most cur- 
rent techniques to students and are used in all course 
presentations. In addition, the lecture outlines, lab- 
oratory and field demonstrations, and the graphics 
used in the printed materials for each course are con- 
tinuously upgraded to provide the most current cov- 
erage in content. 

Closed-circuit television and video tapes are now 
used in several course presentations and the most 
recent innovations and technical advances in the use 
of color television as an educational tool are pro- 
grammed for use in the near future. 
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Control Alternatives 









Surveillance 
and Laboratory 
Techniques 







Faculty, and trainees attending courses, at the Institute for Air 
Pollution Training work with an interesting variety of up-to-date 
laboratory instrumentation. 
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Ity, and trainees attending courses, at the Institute for Air 
ition Training work with an interesting variety of up-to-date 
atory instrumentation. 









90 

Faculty 

Surveillance end Laboratory Techniques Section 
of the Institute for Air Pollution Training 



James L. Dicke, 



Stephen B. Baruch, 

Alfred H. Campbell, 

Thomas A. Clark, 
Ronald J. Drago, 

Edward J. Hanks, Jr., 

Thomas A. Hartfage, 
Ronald C. Hilfiker, 

Donald A. Nelson, 

Eugene G. Ray buck, 
Karl J. Zobej, 



B. A., Chemistry 

B.S., Meteorology 

M.S. Meteorology 

B.A., Political Science 

M.P.A., Public Administration 

B.S., Biology 

M.S., Biology 

B.S., Chemistry 

B.S., Chemistry 

Associate of Science 

Chemical Technology 

B.S., Chemistry 

B.S. Atmospheric Science 

M.S. Meteorology 

B.E., Electrical Engineering 

J.D., Law 

B.S., Science 

B.S., Biology 

M.S., Bacteriology 




Air Pollution Met 
5 Days 

Meteorological effects and the role they play in the t 
transport and diffusion of air pollution are delineated 1 
in this course presentation. It is designed for engi- 
neers and other professional personnel responsible for 
measuring air pollution levels or for measuring and 
evaluating meteorological parameters which affect the 
diffusion and concentration of pollutants in the at- • 
mosphere. Each participant calculates estimates of 
continuous-release pollutant concentrations and be- 
comes familiar with meteorological instrumentation 
and correct instrument exposure. Discussions are held 
which enable the trainee to evaluate air pollution con- 
trol factors related to site selection, control program- 
ming, and the planning and interpretation of surveys, 
as well as sources of meteorological information and 



Special Topics in Surveillance 
and Laboratory Techniques 
2-5 Davs 

(By special arrangement upon written request) 

The content of this seminar is adjusted to meet the 
needs of groups in specific geographical locations. 
Topics for discussion are carefully selected and de- 
signed to seek solutions to the problem areas de- 
scribed by the requestors. Arrangements for this 
special presentation are made through a written re- 
quest to the appropriate NAPCA Regional Director, 
See pages 14-15. 




Diffusion of Air Pollution ; 

5 Days 

This course is designed for meteorologists working in n 
air pollution and atomic energy fields who have had 
no formal training in atmospheric turbulence and dif- 
fusion. The course covers the development of selected 
theories of diffusion from the 1920's to the present, 
with emphasis on PasquiU's method as modified by 
Gifford. The application of diffusion formulas to act- 
ual situations is discussed so that the students can 
evaluate the accuracy of his calculations. The trainee 
estimates pollutant concentrations by PasquiU's meth- *1 
od. He learns to discuss recent diffusion studies on cc 

the basis of statistical theory of turbulence and be- ti 

come familiar witn specialized instruments and tech- tr 
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Air Pollution Meteorology 
5 Days 



Meteorological effects and the role they play in the 
transport and diffusion of air pollution are delineated 
in this course presentation. It is designed for engi- 
neers and other professional personnel responsible for 
measuring air pollution levels or for measuring and 
evaluating meteorological parameters which affect the 
diffusion and concentration of pollutants in the at- 
mosphere. Each participant calculates estimates of 
continuous-release pollutant concentrations and be- 
comes familiar with meteorological instrumentation 
and correct instrument exposure. Discussions are held 
which enable the trainee to evaluate air pollution con- 
trol factors related to site selection, control program- 
ming, and the planning and interpretation of surveys, 
as well as sources of meteorological information and 



the availability of additional professional assistance. 
Topics include: 

Meteorological fundamentals 
Effects of meteorological parameters on transport 
and diffusion 

Meteorology and air pollution effects in urban 
areas 

Atmospheric diffusion estimates 
Effective stack height 
Meteorological instruments and exposure 
Analysis of air quality and meteorological data 
Air Pollution surveys 
Forecasting air pollution potential 
Meteorological models for air pollution control 
strategies 




Diffusion of Air Pollution — Theory and Application 
5 Days 



This course is designed for meteorologists working in 
air pollution and atomic energy fields who have had 
no formal training in atmospheric turbulence and dif- 
fusion. The course covers the development of selected 
theories of diffusion from the 1920's to the present, 
with emphasis on Pasquill's method as modified by 
Gifford. The application of diffusion formulas to act- 
ual situations is discussed so that the students can 
evaluate the accuracy of his calculations. The trainee 
estimates pollutant concentrations by Pasquill's meth- 
od. He learns to discuss recent diffusion studies on 
the basis of statistical theory of turbulence and be- 
come familiar with specialized instruments and tech- 



niques for use in the field.* Topics include: 

Statistical theory of turbulence 

Atmospheric spectra 

Diffusion equations 

Estimates of pollution concentrations 

Results of recent diffusion studies 

Specialized turbulence instrumentation 

Diffusion modeling 

*Non-meteorologists requesting admission to this 
course should have completed Course 411 ( Air Poll- 
tion Meteorology) or present evidence of similar prior 
training with their application. 37 



Meteorological Instrumentation in Air Pollution 
5 Days 



For non -meteorologists. Course 411 is a prerequisite for this course. 



This course is designed for engineers and technical 
personnel responsible for designing, procuring and 
maintaining air pollution measuring instrument sys- 
tems and networks that include meteorological sen- 
sors. At the conclusion of the course the trainee will 
understand the physical principles upon which instru- 
mental sensing and recording of those weather ele- 
ments important in air pollution are based. The stu- 
dent becomes acquainted with the desirable proper- 
ties of a meteorological instrument system, their ap- 
plication and limitations with respect to specific 
types of measurement programs, and the evaluation 
of these properties by observing demonstrations and 
working exercises in the laboratory. The trainee be- 
comes familiar with meteorological data reduction 
methods and computer programs for processing these 



data into tabulations and summaries. The student will 
also become familiar with existing air quality and 
meteorological instrument systems and * ‘emetered 
networks. Topics include: 

Characteristics of meteorological instruments 
Principles of wind measuring systems 
Response characteristics of wind sensors 
and recorders 

Temperature measuring sensors for 
atmospheric stability 
Lapse rate measuring systems 
Telemetry in air pollution meteorology 
Data reduction methods and computer programs 
for meteorological tabulations and summaries 
Integrating meteorological and air quality 
instrumentation systems 
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Offered for chemists, engineers, and technicians re- 
sponsible for atmospheric sampling and analysis, this 
course is designed to enable the students to select and 
apply air quality sampling methods. Thu objective of 
the course is to familiarize the student with different 
sampling techniques and to clarify physical and chem- 
ical principles upon which such techniques are based. 
Approximately 40 percent of the student's time in 
the course will be spent in the laboratory observing 
and participating in sampling procedures. Lecture 
topics are: 

Behavior of gases and suspended particulates 
Methods of sampling for particulates, including: 
Deposition sampling 



Atmospheric Sampling < 
5 Days 

Impactors and impingers 
Filtration 

Electrostatic precipitators 
Thermal precipitators 

Design of sampling systems, including a disc 
of air movers and air-measuring devices 
Evaluation of filter media 
Grab sampling 
Freeze out and condensation 
Adsorption 
Absorption 

Sampling for respirable dusts 

Sample site selection 

Preparation of controlled concentrations 



Designed for professional chemists or other accred- 
ited personnel responsible for the analysis of atmos- 
pheric inorganics. The objective of this course is to 
guide the student in the selection of appropriate ana- 
lytical methods. 

Emphasis is placed on the recommended proce- 
dures for the determination of atmospheric concen- 
trations of gaseous and particulate inorganic pollu- 
tants. Special emphasis is placed on the commonly- 
accepted major pollutants. 

Laboratory sessions comprise approximately 50 
percent of the course, and each student develops pro- 
ficiency in selected sampling and analytical proce- 




Analysis of Atmospheric Inorganics 
5 Days 

dures. Major topics include: 

Analysis for fluorides 
Analysis for oxides of nitrogen 
Analysis for sulfates and chlorides 
Analysis for sulfur compounds 
Calibration of sampling trains 

Other topics discussed include: 

Analysis for oxidants 
Analysis for oxides of carbon 
Automatic and continuous monitoring 
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Atmospheric Sampling 
5 Days 

Impactors and Impingers 
Filtration 

Electrostatic precipitators 
Thermal precipitators 

Design of sampling systems, including a discussion 
of air movers and air-measuring devices 
Evaluation of filter media 
Grab sampling 

Freeze out and condensation 

Adsorption 

Absorption 

Sampling for respirable dusts 

Sample site selection 

Preparation of controlled concentrations 



Laboratory sessions: 

Calibration of these air-measuring instruments: 
Wet test meter 
Dry test meter 
Rotameter 

Limiting orifice meter 
Calibration of a high-volume sampler 
Calibration of a tape sampler 
Determination of collection efficiencies 
Introduction to continuous monitoring 
instrumentation 

Dynamic and static methods of calibration of 
continuous monitoring instruments 
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Analysis for oxidants 
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Analysis for oxides of carbon 
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Automatic and continuous monitoring 



Analysis for metals 

Electrical methods of analysis 

Optical methods of analysis 

Measurement of radionuclides in the atmosphere 

Laboratory'sessions: 

Determination of sulfur dioxide 
(manual method) ! 

Determination of nitrogen dioxide * 

(manual method) y 

Determination of oxidants 5 

(manual method) J 

Continuous monitoring of selected pollutants j. 




Mobile Air Sampling Units are used by engi- 
neers, chemists and meteorologists assigned to 
sample ambient air quality during air pollution 
episodes. 



This new building at Durham, North Carolina 
houses the equipment used for the evaluation 
and comparison of new instruments and analyt- 
ical methods used for continuous monitoring 
studies of atmospheric pollutants. 
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401-435 0 - 70-6 



Training Strategies Model Demonstration 
presented by the Institute for Air Pollu- 
tion Training at Research Triangle Park, 
North Carolina, October, 1969. 
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Analysis of , 

i 

A fundamental knowledge of organic chemistry 
prerequisite for this course, which is designed 
chemists and others responsible for chemical anal' 
of atmospheric samples. The objective is to pro\j 
course participants with an opportunity to perfc 
specific analytical procedures for measuring orga 
pollutants in the ambient air, under the supervisor 
trained technicians. In this course, approximately 
percent of the student's time will be spent in labc 
tories, separating, identifying, and measuring orga 
pollutants. Topics will include: 

Nomenclature of organic compounds 
Sampling for organic compounds 



Emphasis in this course is placed on the application 
of gas chromatography in air pollution investigations. 
It is designed for chemists and others responsible for 
the measurement of atmospheric pollution, and speci- 
fically those who have little or no experience with the 
technique of gas chromatographic analysis. 

The course objective is to introduce the student to 
the basic theory of gas chromatography and develop 
an understanding of the operational role of the vari- 
ous components of a gas chromatograph, including 







Gas Chromatographic Analysis of Air Pollutani 
5 Days 

the column, carrier gas, sample injector, detector, ar 
recorder. 

Approximately 50 percent of the student's time 
spent in the laboratory, setting up and calibrating g, 
chromatographs and performing qualitative and quai 
titative analysis of unknown samples. Topics include 

Basic theory of gas chromatography 
Gas chromatographic column parameters 
Characteristics of the flame ionization detector 
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Analysis of Atmospheric Organics 
5 Days 



A fundamental knowledge of organic chemistry is a 
prerequisite for this course, which is designed for 
chemists and others responsible for chemical analysis 
of atmospheric samples. The objective is to provide 
course participants with an opportunity to perform 
specific analytical procedures for measuring organic 
pollutants in the ambient air, under the supervision of 
trained technicians. In this course, approximately 50 
percent of the student's time will be spent in labora- 
tories, separating, identifying, and measuring organic 
pollutants. Topics will include: 

Nomenclature of organic compounds 

Sampling for organic compounds 



Theory and application of column chromatography 
Introduction to thin-layer chromatography 
Introduction to gas chromatography 
Absorption spectroscopy 
Activation analysis of air pollutants 
Preparation of controlled atmospheres 

Laboratory sessions wifi cover: 

Separation of organic pollutants 
Ultra-violet absorption analysis 
Visible absorption analysis 
Gas chromatographic analysis 
Infrarer analysis 




Gas Chromatographic Analysis of Air Pollutants 
5 Days 

cation the column, carrier gas, sample injector, detector, and 
ations. recorder. 

Die for 

sped- Approximately 50 percent of the student's time is 

th the spent in the laboratory, setting up and calibrating gas 
chromatographs and performing qualitative and quan- 
titative analysis of unknown samples. Topics include: 

ent to 

Jvelop Basic theory of gas chromatography 

3 vari- Gas chromatograph ic column parameters 

uding Characteristics of the flame ionization detector 



o 




Characteristics of the electron capture detector 
Sample handling in gas chromatography 
Calculations in gas chromatography 



Laboratory sessions: 

Setting up and calibrating gas chromatographs 
Determination of aliphatic hydrocarbons 
Determination of aromatic hydrocarbons 
Determination of polynuclear hydrocarbons 

?<r 
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Trainees attending Analysis of Atmos- 
pheric Inorganics course were one of the 
first groups to work in the Institute s new 
laboratories at Research Triangle Park. 



Effects on Vegetation 
3 Days 



(By special arrangement) 

Instruction in this course is designed specifically for 
State, county, and local agricultural agency person- 
nel. Participants receive basic knowledge and instruc- 
tion in the methods used to identify various types of 
air pollution damage to vegetation. Special emphasis 
is given to data evaluation and procedures recom- 
mended fo. assessing and tabulating economic losses. 
Topics include: 

Air pollution injuries to vegetation 
Compiling reports 
Data evaluation 



Diagnosing plant problems 
Effects of gaseous pollutants 
Effects of particulate pollutants 
Methods of assessing 
air pollution injury to vegetation 

T he primary objective of this special course is to 
develop a national network of qualified specialists, 
who upon completion of the course, will participate 
in follow-up surveys designed to compile data per- 
taining to air pollution damage to vegetation. 




Column and Thin-Layer Chromatographic Analysis of Air Pollutants 

4 Days 



This course is designed to provide participants 
with an opportunity to discuss the theory and appli- 
cability of specific methods and their advantages and 
disadvantages. It will not produce thoroughly experi- 
ence chromatographers, since such proficiency can 
only be obtained with extensive practice and applica- 
tion. 

In the separation and analysis of atmospheric par- 
ticulate pollutants, professional chemists must select 
and apply the most appropriate method from a vari- 
ety of chromatographic techniques. 

Laboratory sessions make up approximately 50 
percent of course time. Subjects include: 

Introduction and theory of chromatography 

Fundamentals of column, thin-layer, and 
ion-exchange chromatography 




Comparison of the various methods 
Spot detection and plate documentation 
Chromatography of heterocyclics 
Chromatography of hydrocarbons 
Quantitative and qualitative chromatography 
Chromatography of filter extract 
Chromatography of pesticides 

Laboratory sessions: 

: Familiarization with commonly used equipment 
NASN procedure for analysis of benzpyrene 
Column separation of polynuclear aromatic 
hydrocarbons 

Two-dimensional chromatography (procedure and 
detection) 

UV-Visible analysis of column extracted fractions 
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Diagnosing plant problems 
Effects of gaseous pollutants 
Effects of particulate pollutants 
Methods of assessing 
air pollution injury to vegetation 

The primary objective of this special course is to 
velop a national network of qualified specialists, 
io upon completion of the course, will participate 
follow-up surveys designed to compile data per- 
iling to air pollution damage to vegetation. 




•aphic Analysis of Air Pollutants 

s 

Comparison of the various methods 
Spot detection and piate documentation 
Chromatography of heterocyclics 
Chromatography of hydrocarbons 
Quantitative and qualitative chromatography 
Chromatography of filter extract 
Chromatography of pesticides 

Moratory sessions: 

Familiarization with commonly used equipment 
NASN procedure for analysis of benzpyrene 
Column separation of polynuclear aromatic 
hydrocarbons 

Two-dimensional chromatography (procedure and 
detection) 

U> O analysis of column extracted fractions 
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Medical and Biological Topics in Air Pollution 
3 Days 

The level of instruction in this course is directed 
toward professional workers in the biological sci- 
ences, such as public health officials, physicians, air 
pollution control administrators, biologists, engineers 
and chemists. 

Students are given a basic knowledge of the health 
effects of air pollution on the population of the com- 
munity and a familiarization with the biomedical 
aspects of air pollution. Topics include: 

Air pollution and health 
Toxicology of particulate and 
gaseous pollutants 
Air pollution and allergy 
Air pollution and carcinogens 
Photochemical smog and eye irritation 
Biomedical criteria of ambient air quality 
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Air Pollution Microscopy 
5 Days 

This course is designed for chemists, engineers and 
other professional personnel responsible for the idem 
tif ication of airborne particulates. Laboratory ses- 
sions enable the student to recognize and identify 
atmospheric particulates. 

Instruction is designed to afford the trainee a basic 
understanding of the procedures required to obtain 
representative samples of atmospheric pollutants that 
are characterized by microscopic examination. 

The course consists of lectures, laboratory exer- 
cises, and field exercises. The trainees obtain a knowl- 
edge of the component parts of the polarizing micro- 
scope and their functions. They are also familiarized 
with the special sampling and sample handling tech- 
niques used in microscopic analysis. During the lab- 
oratory sessions the trainees prepare slides. They also 
examine pure substances, plus samples which they 
have collected. Topics include: 

Sampling for particulates 
Optics and illumination 
Polarization and the polarizing microscope 
Morphology of natural particulates 
Morphology of industrial dust and combustion 
products 

Micrometry — counting and sizing 
Crystal morphology 
Measurement of refractive index 
Dispersion staining 
Photomicrography 
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Sampling and Idem 

Instruction in this course is designed to enable tf 
trainee to discuss and use various allergen samplir 
equipment, to identify selected aero-allergens, and t 
perform calculations necessary to arrive ataquantit; 
tive assessment of the allergens present in an atmo 
pheric sample. This course is specifically designed fc 
professional workers concerned with the samplir 
and identification of atmospheric allergens. 

Trainees spend approximately one-half of th 
course time in laboratory sessions and field exercise 
which include setting up sampling equipment an 



Determination and P 



This course is designed for chemists and other sciet. 
tific personnel responsible for the qualitative an 
quantitative determination of metals present in th 
atmosphere. A fundamental knowledge of analytics 
chemistry is necessary. 

Students are given a working knowledge of sepan 
tion and analysis techniques for the metallic polk 
tants present in ambient air. Approximately 6« 
percent of the student's time is spent in the labors 
tory ( separating, identifying, and measuring metalli 
pollutants. Subjects include: 



Sampling for metallic compounds 
Separation techniques 



Sampling and Identification of Aero- Allergens 
5 Days 



Instruction in this course is designed to enable the 
trainee f o discuss and use various allergen sampling 
equipment, to identify selected aero-allergens, and to 
perform calculations necessary to arrive at a quantita- 
tive assessment of the allergens present in an atmos- 
pheric sample. This course is specifically designed for 
professional workers concerned with the sampling 
and identification of atmospheric allergens. 

Trainees spend approximately one-half of the 
course time in laboratory sessions and field exercises, 
which include setting up sampling equipment and 



collecting allergen samples. Later, in the microscopy 
laboratory, they identify and count the allergens in 
the collected samples, Topics include: 

Allergen sampling devices 
Sample preparation and handling techniques 
Human response to airborne allergens 
Dispersion and climatological effects of pollens and 
spores 

Counting and sizing techniques 
Biology and morphology of pollen 
Biology and morphology of fungus spores 




Determination and Measurement of Atmospheric Metals 
5 Days 



This course is designed for chemists and other scien- 
tific personnel responsible for the qualitative and 
quantitative determination of metals present in the 
atmosphere. A fundamental knowledge of analytical 
chemistry is necessary. 

Students are given a working knowledge of separa- 
tion and analysis techniques for the metallic pollu- 
tants present in ambient air. Approximately 60 
percent of the student's time is spent in the labora- 
tory, separating, identifying, and measuring metallic 
pollutants. Subjects include: 

Sampling for metallic compounds 

! O \ techniques 
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Colorimetric methods of analysis 
Polarographic analysis 
Emission spectroscopy 
Atomic absorption spectroscopy 

Laboratory sessions: 

Paniculate sampling preparation, including 
sampling, ashing, and acid digestion 
Colorimetric analysis by formation of metallic 
complexes 

Operation of an emission spectrograph and 
interpretation of data 
Polarographic analysis of metals 
Atomic absorption analysis of metals 

47 
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for Air Pollution 



Training 



Schedule 

of Resident Courses 
1970 1971 



AH Resident Courses are scheduled for presentation 

at the National Air Pollution Control Administration facilities at Research Triangle Park , N.C., 27709 l 
Applicants will receive advance notice of classroom and/or laboratory locations. 




1970 Dates 


Course 

Number 


July 6-10 


422 


July 13-17 


420 


July 20-24 


435 


August 3-7 


435 


August 17-21 


422 


August 24-28 


409 


August 24-28 


450 


September 9-11 


439 


September 14-18 


409 


September 14-18 


431 


September 21-25 


450 


September 28- 


409 


October 2 
October 5-9 


450 



Course Title 

introduction to Air Pollution Control 
Air Pollution Microscopy 
Atmospheric Sampling 
Atmospheric Sampling 
Introduction to Air Pollution Control 
Analysis of Atmospheric Inorganics 
Source Sampling 
Visible Emissions Evaluation 
Analysis of Atmospheric Inorganics 
Air Pollution Control Technology 
Source Sampling 

Analysis of Atmospheric Inorganics 
Source Sampling 






Course 






Course 




1970 Dates 


Number 


Course Title 


1970 Dates 


Number 


Cc 


October 12-16 


409 


Analysis of Atmospheric inorganics 


November 2-6 


450 


S< 


October 13-15 


439 


Visible Emissions Evaluation 


November 16-20 


450 


Sr 


October 20-22 


439 


Visible Emissions Evaluation 


November 30- 


429 


Cij 


October 19-23 


444 


Air Pollution Field Enforcement 


December 4 




i 


October 26-30 


450 


Source Sampling 


December 7-1 1 


431 


A 


October 2630 


411 


Air Pollution Meteorology 


December 7-1 1 


429 


c; 


November 2-6 


409 


Analysis of Atmospheric Inorganics 










Course 






Course 




1971 Dates 


Number 


Course Title 


1971 Dates 


Number 


c 


January 1 M5 


411 


Air Pollution Meteorology 


April 19-23 


40b 


s. 


January 25-29 


408 


Analysis of Atmospheric Organics 


May 3-7 


420 


A 


February 1-5 


415 


Control of Gaseous Emissions 


May 10-14 


438 


C 


February 8-12 


408 


Analysis of Atmospheric Organics 






u 


February 8-12 


413 


Control of Particulate Emissions 


May 24-28 


426 


S 


February 15-19 


422 


Introduction to Air Pollution Control 


June 7-1 1 


436 


b 


February 15-19 


413 


Control of Particulate Emissions 


June 7-1 1 


447 


iy 


March 1-5 


408 


Analysis of Atmospheric Organics 


June 21-25 


436 


L» 


March 1-5 


415 


Control of Gaseous Emissions 


June 21-25 


447 




March 22-26 

Qf 


423 


Diffusion of Air Pollution- 
Theory and Application 


* This course roserv<id for chrr 



e 

Atmospheric Inorganics 
issions Evaluation 
issions Evaluation 
jn Field Enforcement 
lpling 

Meteorology 
Atmospheric Inorganics 


1970 Dates 

November 2-6 
November 16-20 
November 30- 
December 4 
December 7-1 1 
December 7-1 1 


Course 

Number 

450 

450 

429 

431 

429 


e 


1971 Dates 


Course 

Number 


jn Meteorology 


April 19-23 


40b 


' Atmospheric Organics 


May 3-7 


420 


Gaseous Emissions 


May 10-14 


438 


: Atmospheric Organics 
Particulate Emissions 


May 24-28 


426 


jn to Air Pollution Control 


June 7-1 1 


436 


Particulate Emissions 


June 7-1 1 


447 


i Atmospheric Organics 


June 21-25 


436 


G ® ji issions 


June 21-25 


447 


ifERJGion 


*This course? rest?rv<*d for cl 


■nfrwypreation 







Course Title 

Source Sampling 
Source Sampling 

Gas Chromatographic Analysis of Air Pollutants 

Air Pollution Control Technology 

Gas Chromatographic Analysis of Air Pollutants 



Course Title 

Sampling and Identification of Aero-Atlergens 
Air Pollution Microscopy 

Column and Thin-Layer Chromatographic Analysis 
of Atmospheric Pollutants 
Statistical Data Evaluation 

Determination and Measurement of Atmospheric Metals 
Meteorological Instrumentation in Air Pollution 
Determination and Measurement of Atmospheric Metals 
Meteorological Instrumentation in Air Pollution 

emical and physical science technicians only. 49 
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The following courses have been scheduled for presentation 
at the locations listed on the opposite page. 

Additional information may be obtained 
from the Registrar of the Institute for Air Pollution Training , 
at Research Triangle Park P.O. Box 12055, N.C. 27709. 
Application forms are provided on pages 88 to 96. 
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Course 

Number 

Chicago Metropolitan Area 



October 5-9 


431 


Gulf Area 




October 5-9 


420 


November 2-6 


431 


November 16-20 


444 


New England Area 




July 7 -9 


439 


October 5-9 


444 


New York Metropolitan 


Area 


July 27-31 


422 


August 3-7 


420 


September 21-25 


444 


September 28- 




October 2 


431 


Ohio Area 




August 24-28 


422 


November 16-20 


411 


West Coast Area 




September 14-18 


420 


November 2-6 


444 


November 16-20 


431 



Course Title 

Air Pollution Control Technology 



Air Pollution Microscopy 

Air Pollution Control Technology 

Air Pollution Field Enforcement 



Visible Emissions Evaluation 
Air Pollution Fiefd Enforcement 



Introduction to Air Pollution Control 

Air Pollution Microscopy 

Air Pollution Field Enforcement 

Air Pollution Control Technology 



Introduction to Air Pollution Control 
Air Pollution Meteorology 



Air Pollution Microscopy 

Air Pollution Field Enforcement 

Air Pollution Control Technology 



ft 



1971 


Cc 




liu 


Chicago Metropolitan 


Are 


March 1-5 


L 


March 8-12 


\ 


March 22-26 


L 


March 29- 


L 


April 2 




May 4 - 6 


£ 


May 24-28 


£ 


June 7-1 1 


£ 


Gulf Area 




January 1 1-tf 


L 


January 18-22 


l 


March 15-19 


i 


May 10-14 


l 


New England Area 




April 19-23 


4 


May 3 - 7 




New York Metropolitan 


Are 


April 19-23 


4 


Ohio Area 




January 25-29 


4 


May 18-20 


A 


West Coast Area 




January 25-29 


* 


March 8-12 


i. 


March 15-19 


i 


March 29- 




April 2-6 


/ 


April 5-9 


/ 


June 7-11 


/i 
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Course 


1 ". 


Number 


Chicago Metropolitan Area 


March 1-5 


422 


March 8-12 


435 


March 22-26 


413 


March 29- 


415 


April 2 




May 4 - 6 


439 


May 24-28 


427 


June 7-1 1 


426 


Gulf Area 




January 11-1T 


413 


January 18-22 


415 


March 15-19 


422 


May 10-14 


407 


New England Area 




April 19-23 


422 


May 3-7 


435 


New York Metropolitan 


Area 


April 19-23 


415 


Ohio Area 




January 25-29 


413 


May 18-20 


439 


West Coast Area 




January 25-29 


411 


March 8-12 


413 


March 15-19 


415 


March 29- 




April 2-6 


422 


April 5-9 


435 


June 7-11 


427 



Course Title 

Introduction to Air Pollution Control 
Atmospheric Sampling 
Control of Particulate Emissions 
Control of Gaseous Emissions 

Visible Emissions Evaluation 
Combustion Evaluation 
Statistical Data Evaluation 



Control of Particulate Emissions 
Control of Gaseous Emissions 
Introduction to Air Pollution Control 
Medical and Biological Topics in Air Pollution 



I ntroduction to Air Pollution Control 
Atmospheric Sampling 



Control of Gaseous Emissions 



Control of Particulate Emissions 
Visible Emissions Evaluation 



Air Pollution Meteorology 
Control of Particulate Emissions 
Control of Gaseous Emissions 

I ntroduction to Air Pollution Control 
Atmospheric Sampling 
Combustion Evaluation 
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Extramural 
Training Programs 
in Air Pollution 




U. S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
Public Health Service 
Environmental Health Service 
National Air Pollution Control Administration 
Oflice of Manpower Development 
Extramural Programs Branch 
Research Triangle Park, North Carolina 27709 
Post Office Box No. 12055 

January 1970 
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Pulse characteristics being checked from a "’hot wire” 
anemometer detector unit, for application to liquid aerosol 
studies. 



Aspirating a liquid sample into an Atomic Absorbtio 
Spectrophotometer. This unit determines trace met. 
concentrations in solution. 




Divers making ready for a 200 fool dive in research sub 
marine lo observe stability of incinerator residue on ocean 
floor. 



One phase of an overall program to evaluate respiratory re- 
sponses to various dusts and for gases is the insertion of a 
guinea pig into adust exposure chamber. 
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Aspirating a liquid sample into an Atomic Absorbtion 
Spectrophotometer. This unit determines trace metal 
concentrations in solution. 



Body Plcthysmonraph measures flow resistance and com 
pliance of lungs. 
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The Clean Air Act, as amended and subsequent amendments 

make provision for the development of qualified air pollution control personnel. 

The Office of Manpower Development, National Air Pollution Control Administration, 
which has prime responsibility for this task, develops training opportunities 
at recognized institutions throughout the country. 

In addition, this office awards a limited number of fellowships to qualified scholars 
who wish to pursue graduate studies in air pollution control 
at a recognized institution of their choice. 

This catalogue lists the institutions that offer graduate and specialist training programs 
supported by this office and describes briefly the purpose, content, and requirements 
of these programs and of the air pollution special fellowship program. 
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Above: 

The interior of one of the air pollution sampling trucks oper- 
ated by researchers in the New York University School of 
Engineering and Science. NYU carries on approximately $2 
million in air pollution-related research in medicine, engineer 
ing and science. It also operates graduate educational pro- 
grams to train air pollution specialists in each of these fields. 



Above right: 

West Virginia University graduate students attend a Morgan- 
town, West Virginia city council meeting to see how local 
legislators think and function. In air pollution control, the 
scientific facts alone are not enough -the health and econ- 
omic implications of the facts have to be explained to the 
public and fitted into political-governmental realities. 



Lower right: 

Laboratory work at the University of Cincinnati. 
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The purpose of the Graduate Training Progr 



is to provide graduate level education for q 




5 Graduate Training Program 

jate level education for qualified students who wish 
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General Information: 

Stipends are awarded for the support of persons engaged full-time in prepar- 
ation for a career in the field of air pollution control. 

The university program director has complete responsibility for the selec- 
tion of students, and for the allocation of funds thereto. To receive a stipend 
from a graduate training grant, the student must meet the following mini- 
mum eligibility requirements: 

1. Possess at least a Bachelor's degree. 

^ 2. Meet the usual requirements of the graduate school of the grantee 

institution for admission as an advanced student, and be enrolled, or 
eligible for enrollment, as a regular full-time graduate student. 

3. Be appointed on a full-time basis. 

* 4. Be a citizen of the United States, or a non-citizen admitted to the 

United States for permanent residence. A non-citizen holding a tempor- 
ary visa may be appointed with prior approval of the awarding unit. 

Institutions receiving grants for the Graduate Training Program are listed 
in the following pages together with courses given, degrees conferred, and 
the names and addresses of program directors. Information regarding these 
programs and stipend levels may be ascertained by contacting the program 
directors. 







Committee for Institutional Cooperation 



This graduate program aims to educate three types of environmental scien- 
tists: (1) the student who majors in biology and minors in meteorology, (2) 
the student who majors in meteorology and minors in biology, and (3) the 
engineering student seeking to become competent in the biometeorological 
aspects of air pollution. The program utilizes climatic chambers, biotrons, 
and field stations and draws upon the faculties of these CIC institutions. A 
student can obtain a doctorate in his major field, e.g., engineering, meteorol- 
ogy, physiology, geography, or zoology. For his minor, he concentrates on 
courses with a biometeorological orientation. 

A candidate seeking admission to the program should have a broad under- 
graduate background in the animal, plant, physical, engineering, or medical 
sciences. His undergraduate record should indicate a capacity for graduate 
work. In addition, the candidate must be accepted or be currently enrolled 
as a student in good standing in a CIC graduate school and a department 
compatible with the program. The selection of trainees is made by the Exec- 
utive Committee of the CIC Biometeorology Graduate Program. 

Participating universities are: 

University of Chicago, Chicago, Illinois 
University of Illinois, Champaign, Urbana, Illinois 
Indiana University, Bloomington, Indiana 
University of Iowa, Iowa City, Iowa 
University of Michigan, Ann Arbor, Michigan 
Michigan State University, Lansing, Michigan 
University of Minnesota, Minneapolis, Minnesota 
Northwestern University, Evanston, Illinois 
Ohio State University, Columbus, Ohio 
Purdue University, Lafayette, Indiana 
University of Wisconsin, Green Bay, Wisconsin 

Inquiries concerning this program .should be addressed to the Program 
Director: Dr. Frederick Sargent, II, Dean, College of Environmental Sci- 
ences, University of Wisconsin, Green Bay, Wisconsin, 54301. 




(left)The Kline Biology tower at Yale Uni- 
versity houses research laboratories for the 
Biology and Molecular Biology departments. 



(below left) Sterling Memorial Library at 
Yale University. There are more than four 
million books in the Yale Library, and most 
of them are housed in this building. 



(right) This tower and low-rise dormitories 
In the foreground are only one half of the 
University of Kentucky's 22 million dollar 
residence hall complex. 



(below right) This new building complex at 
the University of Southern California in- 
cludes (left to right): The Von Klein Smid 
Center for International and Public Affairs, 
Social Sciences building, and the Waite Phil- 
lips Hall of Education. 




(left )The Kline Biology tower at Yale Uni- 
versity houses research laboratories for the 
Biology and Molecular Biology departments. 



(below left) Sterling Memorial Library at 
Yale University. There are more than four 
million books in the Yale Library, and most 
of them arc housed in this building. 



(right) This tower and low-rise dormitories 
in the foreground are only one half of the 
University of Kentucky's 22 million dollar 
residence hall complex. 

t S-lpI (below right} This new building complex at 
II the University of Southern California in- 
eludes (left to right): The Von Klein Smid 
Center for International and Public Affairs, 
Social Sciences building, and the Waite Phil- 
lips Hall of Education. 
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University of Southern California 

Los Angeles, California 

The purpose of the training program in the School of 
Medicine is to provide two years of advanced training 
for M.D/s in Applied Pulmonary Physiology and Pul 
monary Diseases, with a foundation and orientation 
in the basic aspects of air pollution and its biological 
effects on health. 

Trainees engage in independent research under su 
pervision of a senior member of the faculty and at- 
tend week’', seminars and other clinical conferences, 
seminars, and lectures. 

The training program has four segments: 

1. Basic Atmospheric Sciences 

The purpose of this segment is to provide formal 
training in depth in specific aspects of the total air 
pollution problem which are important for future 
pulmonary physician-physiologists. 

2. Thoracic Medicine 

The purpose of this segment, covering a 6-month per- 
iod is to provide intensive and realistic experience in 
the management of patients wrth pulmonary disease 
and an understanding of the natural history, patho 
physiology, and social and environmental factors re- 
lated to respiratory diseases. 

3. Pulmonary Physiology 

During this 1-year period, trainees receive detailed in- 
struction concerning ventilatory function, respiratory 
gas exchange, and applied physiology of exercise. 

4. Independent Study and Research 

During the final six months, each trainee is encour- 
aged to select a problem in the field of pulmonary 
physiology, pathology, or disease with or without re- 
levance to air pollution and to pursue it in depth. 

For additional information write to the Program 
Director: Dr. Clayton G. Loosli, Hasting Professor of 
Medicine, School of Medicine, University of Southern 
California, 2025 Zonal Avenue, Los Angeles, Califor- 
nia 90033. 
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University of Southern California 

Los Angeles, California 

The purpose of the training program in the School of 
Medicine is to provide two years of advanced training 
for M.D.'s in Applied Pulmonary Physiology and Pul 
rnonary Diseases, with a foundation and orientation 
in the basic aspects of air pollution and its biological 
effects on health. 

Trainees engage in independent research under su 
pervision of a senior member of the faculty and Pt- 
tend weekly seminars and other clinical conferences, 
seminars, and lectures. 

The training program has four segmenis: 

1. Basic Atmospheric Sciences 

The purpose of this segment is to provide formal 
training in depth in specific aspects of the total air 
pollution problem which are important for future 
pulmonary physician -physiologists. 

2 . Thoracic Medicine 

The purpose of this segment, covering a 6-month per- 
iod is to provide intensive and realistic experience in 
the management of patients with pulmonary disease 
and an understanding of the natural history, patho 
physiology, and social and environmental factors re 
lated to respiratory diseases. 

3 . Pulmonary Physiology 

During this 1-year period, trainees receive detailed in- 
struction concerning ventilatory function, respiratory 
gas exchange, and applied physiology of exercise. 

4 . Independent Study and Research 

During the final six months, each trainee is encour- 
aged to select a problem in the field of pulmonary 
physiology, pathology, or disease with or without re- 
levance to air pollution and to pursue it in depth. 

For additional information write to the Program 
Director: Dr. Clayton G. Loosli, Hasting Professor of 
Medicine, School of Medicine, University of Southern 
California, 2025 Zonal Avenue, Los Angeles, Califor- 
nia 




Yale University 

New Haven, Connecticut 

The objective of this program in the School of Medi- 
cine is to develop environmental epidemiologists and 
other specialists to study and research the interrela- 
tionships between air pollution and human health. 

Four semesters, one 10-week summer session, and 
a thesis are required for the M.P.H. degree. 

Air pollution related courses offered in mis pro- 
gram include: 

Control of Community Air Pollution 
Air Sampling and Analysis 
Readings in Air Resources and Pollution 
Health Effects of Air Pollution 
Epidemiology (reseer^h) 

Public Health Practice (rt'-earch) 

Air Pollution Meteorology 
Respiratory Physiology 

For additional information write to the Program 
Director: £ric W. Mood, Associate Professor of Public 
Health, School of Medicine, Yale University, New 
Haven , Connecticut 06510. 



University of Chicago (CtC Affiliate) 

Chicago, Illinois 

This university is one of eleven which offer the CIC 
Biometeorology Program. 

Doctoral programs are available in meteorology, 
geography and ecology. Biometeorological aspects are 
discussed in their relationship to these fields. 

0 For additional information pert jming to the CIC 
Program please see page two. 
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University of Florida 

Gainesville, Florida 

The purpose of this program offered by the Depart- 
ment of Environmental Engineering is to provide ad- 
vanced, specialized education for graduate engineers 
and scientists in air pollution control. The program is 
arranged individually for each student. In addition to 
specialized air pollution studies the student acquires a 
knowledge of the broad aspects of environmental en- 
gineering and an understanding of the principles and 
problems of related disciplines. To achieve this all 
students are required to participate in a departmental 
core program. Degree programs include the Doctor of 
Philosophy and the thesis and non-thesis Masters. 

Ph.D. candidates attend the entire series of air pol- 
lution courses and do additional work in environmen- 
tal engineering to complete the major portion of their 
program. In addition to his major, the student may 
select a minor in another discipline; however, this is 
not required in any of the degree programs. A disser- 
tation based on original research is required. 

Air pollution related courses offered in this pro- 
gram include: 

Man and His Environment 
Occupational Health 
Atmospheric Pollution 
Environmental Instrumentation 
Air Pollution Sampling and Analysis 
Air Pollution Control 
Meteorology 

Environmental Micro meteorology 

For additional information write to Program Dir- 
ector: Dr. Robert S. Sholtes, Air Pollution Research 
Laboratories, Department of Environmental Engi- 
neering, University of Florida, Gainesville, Florida 
32601. 



University of Illinois (CIC Affiliate) 

Champaign, Urbana, Illinois 

This university is one of eleven which offer the CIC 
Bio meteorology Program. 

Doctoral programs are available in meteorology, 
geography and ecology. Biometeorological aspects are 
discussed in their relationship to these fields. 

The Department of Geography offers courses for 
undergraduates and graduates in climatology. Three 
graduate courses are conducted jointly with the De- 
partment of Physiology and Biophysics: Fundamen- 
tals of Bioclimatology, Experimental Bioclimatology, 
and Advanced Bioclimatology. Advanced undergrad- 
uate and graduate instruction in air pollution control 
is provided by the College of Engineering; graduate 
courses in physiological ecology are provided by the 
Department of Zoology. Controlled environmental 
chambers for studying small animals and human be 
ings are housed in the Physical Environment Unit, 
Department of Physiology and Biophysics, and De 
partment of Zoology. Computer facilities are avail 
able in the Digital Computer Laboratory. 

For additional information pertaining to the CIC 
Program please see page two. 



Purdue University {CIC Affiliate) Lafayette, Indian 
This university is one of eleven which offer the CIC 

Instruction in meteorology and biometeorology is 
offered by the Departments of Geosciences, Agron 
omy, and Animal Sciences and includes Survey of 
Meteorology, Introduction to Meteorology, Micro 
meteorology. Microclimatology, Statistical Climatol 
ogy, Biometeorotogy, Physical Meteorology, Environ 
mental Instrumentation, Environmental Physiology 
of Domestic Animals, and Bioclimatology of Domes 
tic Animals. 



//r 



62 



Facilities include the Herrick Laboratories, con 
taining two large environmental chambers in which 



iart- 
ad- 
eers 
m is 
n to 
es a 
en- 
and 
; all 
ntal 
r of 



)Ol- 
icn- 
"ieir 
iay 
s is 
ser- 



*ro- 



University of Illinois (CIC Affiliate) 

Champaign, Urbana, Illinois 

This university is one of eleven which offer the CIC 
Bio meteorology Program. 

Doctoral programs are available in meteorology, 
geography and ecology. Biometeorological aspects are 
discussed in their relationship to these fields. 

The Department of Geography offers courses for 
undergraduates and graduates in climatology. Three 
graduate courses are conducted jointly with the De- 
partment of Physiology and Biophysics: Fundamen- 
tals of Bioclimatology, Experimental Bioclimatology, 
and Advanced Bioclimatology. Advanced undergrad- 
uate and graduate instruction in air pollution control 
is provided by the College of Engineering; graduate 
courses in physiological ecology are provided by the 
Department of Zoology. Controlled environmental 
chambers for studying small animals and human be- 
ings are housed in the Physical Environment Unit, 
Department of Physiology and Biophysics, and De- 
partment of Zoology. Computer facilities are avail- 
able in the Digital Com puter Laboratory. 

For additional information pertaining to the CIC 
Program please see page two. 



Northwestern University (CIC Affiliate) 
Evanston, Illinois 

This university is one of eleven which offer the CIC 
Bio meteorology Program. 

The concepts of biometeorology are included in a 
year-long graduate course entitled "Perspectives in 
Environmental Biology and Behavior." This course is 
staffed by approximately 36 visiting authorities. The 
general topics include the geophysical environment, 
bioclimatology, physiological ecology, animal be- 
havior, systematics and evolution, community interre- 
lationships, community evolution, and biogeography. 

Research training efforts are directed toward in- 
vestigations of mechanisms and functional roles of 
biological rhythms, especially with respect to their 
relationships to fluctuations in the physical environ- 
ment. 

For additional information pertaining to the CIC 
Program please see page two. 



Purdue University (CIC Affiliate) Lafayette, Indiana 

This university is one of eleven which offer the CIC Biometeorology Program. 



Instruction in meteorology and bio meteorology is 
offered by the Departments of Geosciences, Agron 
omy, and Animal Sciences and includes Survey of 
Meteorology, Introduction to Meteorology, Micro- 
meteorology, Microclimatology, Statistical Climatol- 
ogy, Biometeorology, Physical Meteorology, Environ- 
mental Instrumentation, Environmental Physiology 
of Domestic Animals, and Bioclirr.atology of Domes- 
tic Animals. 



both temperature and humidity can be controlled, 
and three smaller chambers in which only tempera- 
ture can be controlled over a rather limited range. 
Temperature and humidity programming equipment 
have been installed in the large chambers. The Depart- 
ment of Agronomy has a mobile micrometeorology 
field laboratory, which is operated in cooperation 
with the Environmental Science Services Administra- 
tion agricultural weather service. 



Facilities include the Herrick Laboratories, con- 
taining two large environmental chambers in which 
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For additional information pertaining to the CIC 
Program please see page two. 
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University of Kentucky 

Lexington, Kentucky 

The objective of the Graduate Program in Air Pollu- 
tion Control offered in the College of Engineering is 
to provide academic and research training leading to 
the M.S. and Ph.D. degrees. Engineers will be pre- 
pared to participle in virtually all phases of activities 
of Federal, state, and municipal agencies, health de- 
partments, and industrial or research establishments 
involved in the prevention and abatement of atmos- 
pheric pollution. 

The requirements for the M.S. degree, which can 
be completed in twelve months, are; five 3-semester- 
hour cone courses, three 3-hour courses selected from 
optional courses or from suitable elective courses re- 



placed by two additional courses. A seminar is sched- 
uled one afternoon every two weeks to acquaint 
trainees with the latest developments in the field. 1 
M.S. degrees are awarded in chemical engineering, 
civil engineering, and mechanical engineering. Stu- 
dents with B.S. degrees in chemistry or physics are 
also eligible for the program. 

Air pollution related courses offered in this pro- 
gram include; 

Fundamentals I: Atmospheric chemistry and 
thermodynamics, meteorological concepts and 
stack diffusion. 

Fundamentals II: Source control, gaseous and 



Harvard University 

Boston, Massachusetts 

The air pollution training program is offered by the 
staff of the Kresge Center for Environmental Health. 
This center is composed of the Departments of En- 
vironmental Health Sciences, Physiology, and Sani- 
tary Engineering. Fundamental and applied research 
on the biological, physical, and chemical aspects of 
air pollution control play a major role in the activities 
of the center, and this is reflected in the training 
program. Through the cooperation of other Graduate 
Schools within the university, related courses are 
available on the planning, administrative and econ- 
omic aspects of the subject. 

Individuals specializing in air pollution control 
may pursue a program leading to the degrees of Mas 
ter or Doctor of Science in Hygiene. Students receive 
intensive training in air pollution control, supplemen- 



ted by a broad background in environmental health, 
including industrial hygiene, radiological health, and 
toxicology. 

Since experience has shown that protection of the 
air environment requires trained personnel in a vari- 
ety of basic disciplines, this program encourages the 
participation of engineers, physicians, and students 
holding degrees in chemistry, physics, mathematics, 
biology and pharmacy. 



Harvard offers the following; 

Community Air Pollution 

Meteorolor -^cts of Air Pollution 1 

Identification . Jeasu remen t of Air Con tarn- I 

inants, I and II J 

Aerosol Technology t 
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placed by two additional courses. A seminar is sched- 
uled one afternoon every two weeks to acquaint 
trainees with the latest developments in the field. 
M,S. degrees are awarded in chemical engineering, 
civil engineering, and mechanical engineering. Stu- 
dents with B.S. degrees in chemistry or physics are 
also eligible for the program. 

Air pollution related courses offered in this pro- 
gram include: 

Fundamentals I: Atmospheric chemistry and 
thermodynamics, meteorological concepts and 
stack diffusion. 

Fundamentals II: Source control, gaseous and 



particulate pollutant separation, legal and ad- 
ministrative aspects. 

Engineering and Economics: Combustion prin- 
ciples, fuels and emission and field sampling. 

Air Sampling and Analysis: Statistics of 
sampling, analytical procedures and laboratory 
determinations. 

Public Health Aspects: Epidemiology, effects 
on the environment, solid waste disposal and 
water pollution interrelation. 

For additional information, write to the Program 
Director: Dr. Robert B. Grieves, Professor and Chair- 
man of Chemical Engineering, University of Ken- 
tucky, Lexington, Kentucky 40506. 
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ted by a broad background in environmental health, 
including industrial hygiene, radiological health, and 
toxicology. 

Since experience has shown that protection of the 
air environment requires trained personnel in a vari- 
ety of basic disciplines, this program encourages the 
participation of engineers, physicians, and students 
holding degrees in chemistry, physics, mathematics, 
biology and pharmacy. 

Harvard offers the following: 

Community Air Pollution 
Meteorological Aspects of Air Pollution 
Identification and Measurement of Air Contam- 
inants, I and li 
Aerosol Technology 



Biostatistics and Epidemiology 

Basic Problems in Occupational Health and In- 
dustrial Environments 
Environmental Control 
Urban Environmental Service Systems 
Legal Protection of Environmental Quality 
Operations Research in Environmental Health 
Engineering 
Human Physiology 
Principles of Toxicology 

Further information may be obtained by con- 
tacting: Dr, Dade M. Moeller, Associate Director, 
Kresge Center for Environmental Health, Harvard 
School of Public Health, 665 Huntington Avenue, 
Boston, Massachusetts 02115. 







Institute of Science and Technology at the University of Michigan. 





A pioneering air pollution wind tunnel at the New York Universily School 
of Engineering and Science. Elaborate scale model tests in this tunnel have 
solved scores of atmospheric pollution problems and led to advances in 
pollution research and control technology. 




University of Iowa (CIC Affiliate) Iowa City, Iowa 

This university is one of eleven which offer the CIC 
Bio meteorology Program. 

Doctoral programs are available in meteorology, 
geography and ecology. Biometeorological aspects are 
discussed in their relationship to these fields. 

The Department of Physiology and Biophysics 
conducts a laboratory course in environmental physi- 
ology. This department has several environmental 
chambers and a summer biological station (The Lake- 
side Laboratory), where courses in field biology are 
taught. The department also offers courses in medical 
physics. Other basic science departments conduct 



courses in toxicology, chemobiodynamics, mammal- 
ian radiobiology, microbial physiology, and popula- 
tion biology (ecology). The Department of Preventive 
Medicine and Environmental Health teaches three 
courses related to biometeorology: Environmental 
Biology, Epidemiology, and Industrial Hygiene. The 
Department of Geography offers courses in climatol- 
ogy and cartology. Biometeorological research in the 
Department of Physiology and Biophysics deals with 
mammalian responses to hostile environments includ- 
ing studies on hibernation and space effects. 

For additional information pertaining to the CIC 
Program please see page two. 
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University of Michigan Ann Arbor, Michigan 

The purpose of the air pollution program offered in 
the School of Public Health is to train graduate stu- 
dents of engineering and physical sciences in research 
and in the development of air pollution control meth- 
ods and to increase the number of air-pollution-orl- 
ented scientists available to government and industry. 

Graduate degree candidates in the Departments of 
Engineering and Meteorology as well as in the School 
of Public Health are eligible to participate in the in- 
terdepartmental air pollution training program. All 
participants study the four core courses listed below. 

All Master's degree candidates attend an interde- 
partmental seminar for two semesters. Ph.D. candi- 
dates are required to attend a total of four semesters 
and to present a report on their research and thesis 
project. 

o 



Air pollution related courses offered in this pro- 
gram include: 

Combustion and Air Pollution Control 
Health Factors in Air Pollution 
Interdisciplinary Seminar in Air Pollution 
Air Pollution Meteorology 

Two additional courses are required of Ph.D. can- 
didates and Master's candidates in the air pollution 
program for more than one year: 

Analysis of Air Pollutants 
Advanced Seminars in Air Pollution 

For additional information write to the Program 
Director: Professor Harold J. Magnuson, M.D., Chair- 
man, Department of Industrial Health, School of Pub- 
lic Health, W5634 University Hospital, University of 
Michigan, Ann Arbor, Michigan 48104. 
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Indiana University (CIC Affiliate) 

Bloomington, Indiana 

This university is one of eleven which offer the CIC 
Biometeorology Program. 

Indiana University provides a strong graduate pro- 
gram in environmental biology. Limnology, popula- 
tion ecology, and environmental and high altitude 
physiology are among the areas of especially active 
research. Courses are available in climatology, conser- 
vation of natural resources, and environmental biol- 
ogy. Research facilities include several environmental 
chambers among which are environment-controlled 
rooms and a 2-man altitude chamber. The facilities of 
the University Computing Center are available to 
graduate students. 

For additional information pertaining to the CIC 
Program please see page two. 
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University of Michigan (CIC Affiliate) 

Ann Arbor, Michigan 

This university is one of eleven which offer the CIC 
Biometeorology Program. 

Degree programs which emphasize air pollution 
problems are available in the School of Public Health 
and the College of Engineering. In the School of Pub- 
lic Health, M.P.H. and Ph.D. degree programs are 
available in the Departments of Industrial Health and 
Environmental Health. The former department has 
well-equipped laboratories associated with air pollu- 
tion problems. In the College of Engineering, M.S. 
and Ph.D. degree programs are available in the De- 
partments of Meteorology and Oceanography, Me- 
chanical Engineering, and Chemical and Metallurgical 
Engineering with emphasis on air pollution control. 

All three departments have research activities and la- 
boratories working on current air pollution problems. 

For additional information pertaining to the CIC 
Program please see page two. 65 
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Generations of laboratory animals are born, live and die in these 
isolation chambers at the New York University Institute of En- 
vironmental Medicine, enabling researchers to study the effects of 
long term, low-level exposure to various types and combinations 
of air pollutants. 





Graduate students in meteorology at the New York University 
School of Engineering and Science study the recorded trajec- 
tories of "tetroons", constant-altitude balloons flown over New 
York City in a New York University-United States Weather Bur- 
eau study of how air circulation patterns influence the move- 
ment, dispersion, and mixing of air pollutants over the Metropol- 
itan area. 



E 




Air sanitation laboratory, Rogers' Hall, Ohio State University. 
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Graduate students in meteorology at the New York University 
School of Engineering and Science study the recorded trajec- 
tories of “tetroons", constant-altitude balloons flown over New 
York City in a New York University-United States Weather Bur- 
eau study of how air circulation patterns influence the move- 
ment, dispersion, and mixing of air pollutants over the Metropol- 
itan area. 




Air sanitation laboratory, Rogers' Hall, Ohio State University. 





New York University's own extensive air pollution 
research program and the university's location in 
New York City make all advanced pollution re- 
search and control equipment available to graduate 
students in the NYU Air Resources Training P 
gram. 








A laboratory study at the University of Minnesota. 



New York University New York, Mew York 

The purpose of this program is to offer graduate stu- 
dents a coordinated interdepartmental program lead- 
ing to the M.S. degree in either civil engineering, 
chemical engineering, or meteorology’ with a strong 
common minor in the field of air pollution. In this 
way it is intended not only to train students to parti- 
cipate in air pollution control and research programs, 
but also to increase their technical competence in the 
field of individual specialization. 

The training course covers a full calendar year. 
Formaf course work is taken in the fall and spring 
semester; the summer is devoted to thesis research or 
to participation in an existing on-campus research 
project and the writing of a research paper. 

All students are required to take the five courses 
listed below. The total requirement for the Master's 
degree is 36 units. Additional course electives, includ- 
ing research thesis or other departmental requisites 
for the degree, comprise the balance. The degree is 
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Oregon State University Corvallis, Oregon 



Oregon Tech 

Klamath Falls, 



This program provides academic and research training 
for the M.S. and Ph.D. degrees to prepare engineers 
and scientists for professional careers in atmospheric 
pollution control in public and private agencies and 
industries concerned with solving air pollution prob- 
lems. 

Requirements for the M.S. degree are 30 hours in 
the major field and 15 hours in the minor. For the 
Ph.D. degree, approximately 135 hours are required, 
of which 80 are in the major and 30 to 50 are allotted 
to the thesis. 



ERIC 



Individual programs are adjusted to fit the stu- 
dent's interests and needs. 
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Air pollution related courses offered in this pro- 
gram include: 

Fundamentals of Air Sanitation 
Measurement and Control of Air Pollutants 
Industrial Hygiene 

Seminar on Atmospheric Environment 
Thesis 

For additional information write to the Program 
Director: Dr. Richard W. Boubel, Professor of Mech- 
anical Engineering, Oregon State University, Corvallis, 
Oregon 97331. 



Air pollution 
2-year associate 
a supplement <t 
Special empha 
pollution con 
sound foundat 
air pollution 
/ation of sami 
common air p 
graduates or 
Associate Proi 
Environmental 
Institute, Klam 






linnesota. 



New York University New York, New York 

The purpose of this program is to offer graduate stu- 
dents a coordinated interdepartmental program lead- 
ing to the M.S. degree in either civil engineering, 
chemical engineering, or meteorology' with a strong 
common minor in the field of air pollution. In this 
way it is intended not only to train students to parti- 
cipate in air pollution control and research programs, 
but also to increase their technical competence in the 
field of individual specialization. 

The training course covers a full calendar year. 
Formal course work is taken in the fall and spring 
semester; the summer is devoted to thesis research or 
to participation in an existing on-campus research 
project and the writing of a research paper. 

All students are required to take the five courses 
listed below. The total requirement for the Master's 
degree is 36 units. Additional course electives, includ- 
ing research thesis or other departmental requisites 
for the degree, comprise the balance. The degree is 



granted by the Department which has academic juris- 
diction over the student. 

Air pollution related courses offered in this pro- 
gram include: 

Air Pollution Analysis 
Air Pollution Chemistry 
Microclimate and D ; spersion of Pollutants 
Environmental Health Engineering-Air Pollu- 
tion Engineering Control 
Air Pollution Effects 

Additional related courses are available in the De- 
partment of Aeronautics and Astronautics and the 
School of Environmental Medicine. 

For additional information write io Program Di- 
rector: Dr. James P. Friend, Associate Professor, De- 
partment of Meteorology and Oceanography, New 
York University, Bronx, New York 10453. 
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Oregon Technical Institute 
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Air pollution related courses offered in this pro- 
gram include: 

Fundamentals of Air Sanitation 
Measurement and Control of Air Pollutants 
Industrial Hygiene 

Seminar on Atmospheric Environment 
Thesis 

For additional information write to the Program 
Director: Dr. Richard W. Boubel, Professor of Mech- 
anical Engineering, Oregon State University, Corvallis, 
Oregon 97331. 



Air pollution control technicians are trained in a 
2-year associate degree program supported in part by 
a supplement to the grant to Oregon State University. 

Special emphasis is placed upon the training of air 
pollution control technicians. Students receive a 
sound foundation in basic sciences and instruction in 
air pollution measurement techniques. Standardi- 
zation of sampling and analytical techniques for all 
common air pollutants is emphasized. High school 
graduates or junior college students may contact 
Associate Professor E. A. Wellman, Department of 
Environmental Health Technology, Oregon Technical 
Institute, Klamath Falls, Oregon 97601. 
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Michigan State University (CIC Affiliate) 

Lansing, Michigan 

This university is one of eleven which offer the CIC 
Biometeorology Program. 

Instruction in meteorology, climatology , and ecol- 
ogy is available. The Department of Agricultural Engi- 
neering offers Introduction to Meteorology, Introduc- 
tion to Meteorology Laboratory, Microclimatology, 
Measurement Systems, Physical Meteorology, Dy- 
namic Meteorology, and Atmospheric Turbulence. 
The Department of Geography offers Physical Geo- 
graphy. Climates of the World, and Advanced Physi- 
cal Climatology. Facilities are available for research in 
micrometeorology, agricultural meteorology, plant 
and animal ecology, and environmental biology. 



Ohio State University (CIC Affiliate) 

Columbus, Ohio 

This university is one of eleven which offer the CIC Biornei 



The College of Eiological Sciences offers courses 
concerned with plant and animal physiology and ecol- 
ogy and environmental biology. In the Department of 
Preventive Medicine of the College of Medicine, 
courses are available on environment and man, envi- 
ronmental toxicology, industrial engineering, physical 
measurements, numerical computation, environmen- 
tal physiology, and preventive medicine. The Depart- 
ment of Geography and the Institute of Polar Studies 
offer courses in meteorology and climatology. 
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Ohio State has a variety of facilities and programs 
related to bio meteorology. These facilities are used to 
evaluate the impact of air pollutants on swine physi- 
ology and behavior. An extensive analog computa- 
tional facility is available for the solution of a variety 
of problems in systems analysis. 



University of Minnesota (CIC Affiliate) 

Minneapolis, Minnesota 

This university is one of eleven which offer the CIC Bio meteorology Program. 



The following ecologically oriented courses of in- 
terest to a biometeorologist are offered by the De- 
partment of Ecology and Behavioral Biology: Entom- 
ology, Fisheries, and Wildlife, Zoology, Soil Science, 
Population Dynamics, Experimental Ecology, Ecol- 
ogy of Soil Microorganisms, Structure and Function 
of Ecosystems, Wetland Ecology, Soils and the Eco- 
system, Theory and Practice in Environmental Meas- 
urement, Physiological Ecology, Insect Ecology, and 



Ecological Physiology. Courses relating to air pollu- 
tion control are offered by the School of Public 
Health and College of Engineering. 

Facuities are available for research on environmen- 
tal biology, chronobiology, air pollution, and agricul- 
tural meteorology. 
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Ohio State University (CIC Affiliate) 

Columbus, Ohio 

This university is one of eleven which offer the CIC Bio meteorology Program. 



The College of Biological Sciences offers courses 
concerned with plant and animal physiology and ecol- 
ogy and environmental biology. In the Department of 
Preventive Medicine of the College of Medicine, 
courses are available on environment and man, envi- 
ronmental toxicology, industrial engineering, physical 
measurements, numerical computation, environmen- 
tal physiology, and preventive medicine. The Depart- 
ment of Geography and the Institute of Polar Studies 
offer courses in meteorology and climatology. 

Ohio State has a variety of facilities and programs 
related to bio meteorology. These facilities are used to 
evaluate the impact of air pollutants on swine physi- 
ology and behavior. An extensive analog computa- 
tional facility is available for the solution of a variety 
of problems in systems analysis. 



In addition, two field stations are maintained by 
the university for a variety of year-round teaching 
and research programs. 

The Wildlife Research Unit, a cooperative unit of 
the university and the State of Ohio, has available for 
basic ecological research 3000 acres of marshland lo- 
cated along the south shore of Lake Erie. This unit 
also is equipped to measure climatic parameters and is 
able to track, by telemetry, the movements of both 
game birds and mammals. 

Associated with the university is the Institute of 
Polar Studies, which is concerned with a broad spec- 
trum of cold-region research, including biometeorol- 
ogy. 



the CIC Bio meteorology Program. 
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Ecological Physiology. Courses relating to air pollu- 
tion control are offered by the School of Public 
Health and College of Engineering. 

Facilities are available for research on environmen- 
tal biology, chro nobio logy, air pollution, and agricul- 
tural meteorology. 
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The University of Minnesota at Minneapolis 






University of Cincinnati Cincinnati, Ohio 

The University of Cincinnati offers a graduate train- 
ing program in air pollution within two departments 
with the objective of providing a broad base of essen- 
tial fundamental principles, a depth of knowledge in 
specialized fields, and research training under the 
guidance of experienced scientists and engineers. The 
student may elect to take his degree program in either 
the College of Medicine, Department of Fnvironmen- 
tal Health, or the College of Engineering, Division of 
Environmental Health Engineering. Under the auspi- 
ces of the interdepartmental Center for the Study of 
the Human Environment students receive the oppor- 
tunity to participate in other departments such as 
Chemical and Metallurgical Engineering, Chemistry, 
Community Planning, Geography, Sociology, and An- 
thropology, Different programs are available leading 
to the degrees of M.S. or Ph.D. 

Available at the Department of Environmental 
Health are well-equipped laboratories for research in 



measuring and monitoring pollutants, toxicology, bio- 
logical sciences, and environmental medicine, as well 
as library and computer facilities. Available at the 
Division of Environmental Health Engineering are 
chemical, microbiological, and pilot-plant labora- 
tories. New facilities being consii ucted include air 
pollution control laboratories. 

Air pollution related courses offered in this pro- 
gram include: 

Air Pollution Chemistry 

Air Pollution Control Methods 

Air Sampling and Analysis 

Automotive Air Pollution and Control 

Biological Effects of Air Pollutants 

Design of Air Pollution Control Systems 

Environmental Health Seminar 

Environmental Health and Community Planning 

Environmental Hygiene Technology 



University of Minnesota Minneapolis, Minnesota 



The Air Pollution Control Training Program of the 
Environmental Health Section of the School of Public 
Health has the following aims: (1) to increase the 
number of competent, well-trained engineers, chem- 
ists, and other scientists available for research and 
training in the technical aspects of air pollution and 
air pollution control; (2) to prepare selected individ- 
uals for service in air pollution control programs; (3) 
to indoctrinate students of different disciplines and 
from different departments of the university with the 
problems of air pollution in community life. 



A candidate for the M.S. or M.P.H. degree in envi- 
ronmental health with specialization in air pollution 
control attends the core curriculum and elective 
courses suitable for his academic background. 




The candidates for the Ph.D. degree are selected 



individuals who possess a suitable science back- 
ground. In a minimum 3-year program, the trainee 
majors in environmental health and selects a minor 
program related to his previous acad emit training. 

Air pollution related courses offered in this pro- 
gram include: 

Elements of Public Health I, II. Ill 

Environmental Health 

Epidemiology I 

Public Health Administration 

Biometry 

Sanitary Biology 

Public Health Seminar 

Environmental Health Seminar 

Specialty courses offered for the M.S. or M.P.H. 
Degree are: 

Introduction to the Air Pollution Problem 
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measuring and monitoring pollutants, toxicology, bio- 
logical sciences, and environmental medicine, as well 
as library and computer facilities. Available at the 
Division of Environmental Health Engineering are 
chemical, microbiological, and pilot-plant labora- 
tories. New facilities being constructed include air 
pollution control laboratories. 

Air pollution related courses offered in this pro- 
gram include: 

Air Pollution Chemistry 

Air Pollution Control Methods 

Air Sampling and Analysis 

Automotive Air Pollution and Control 

Biological Effects of Air Pollutants 

Design of Air Pollution Control Systems 

Environmental Health Seminar 

Environmental Health and Community Planning 

Environmental Hygiene Technology 



Environmental Sanitation 
Epidemiology 
Fuels and Fuel Technology 
Industrial Ventilation 
Introduction to Biostatistics 
Introduction to Environmental Health 
Introduction to Toxicology 
Physiology and Biological Chemistry 
Public Health Meteorology 
Seminar in Experimental Design 
Small Particle Technology 
Toxicologic Aspects of the Environment 



For additional information, write to: the Program 
Director: Professor J. Cholak, Department of En- 
vironmental health, University of Cincinnati, Cincin- 
nati, Ohio 45219; or to Professor John N. Pattison, 
Division of Environmental Health Engineering, Uni- 
versity of Cincinnati, Cincinnati, Ohio 45221. 



individuals who possess a suitable science back- 
ground. In a minimum 3-year program, the trainee 
majors in environmental health and selects a minor 
program related io his previous academic training. 

Air pollution related courses offered in this pro- 
gram include: 

Elements of Public Health I, II, 111 

Environmental Health 

Epidemiology I 

Public Health Administration 

Biometry 

Sanitary Biology 

Public Health Seminar 

Environmental Health Seminar 

Specialty courses offered for the M.S. or M.P.H. 
Degree are: 

Introduction to the Air Pollution Problem 



Air Pollution Control 

Air Analysis 

Air Pollution Projects 

Topics in Air Pollution Control 

Industrial Hygiene Engineering 

Particle Technology 

Air Pollution Meteorology 

The curriculum for the doctoral degree is designed 
to accommodate the academic background and desire 
of each student. Courses are available in all depart- 
ments of the university. 

For additional information write to the Program 
Director: Dr. Gaylord Anderson or Professor Harold 
Paulus, School of Pub- Sic Health, University of Minne- 
sota, Minneapolis, Minnesota 55455. qc 






(right) Kettering laboratory at University of 
Cincinnati Institute of Environmental 
Health. 

(below) Aerial view of portion of University 
of Cincinnati. 








Meteorological equipment used in field study at 
Drexel University. 







eteorologist at work in Physics laboratory at Drexel University. 




( ory work at Drexel University. 
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Instructor, right, demonstrates ap- 
paratus for study of air pollution 
lo two students in training pro- 
gram tor air pollution technicians 
operated by the Pennsylvania 
State University under sponsor- 
ship of the U.S. Public Health Ser- 
vice. 



Smog Bubbler apparatus, used for 
air pollution studies, is checked by 
two students participating in train- 
ing program at The Pennsylvania 
State University. The program is 
sponsored by the U.S. Public 
Health Service in cooperation with 
Penn State's Center for Air Envir- 
onment Studies. 



Drexel Institute of Technology Philadelphia, Pennsylvania 



* 



The Air Resources Curriculum is a graduate program 
in Environmental Engineering and Science, and is one 
phase of "The Center for the Study of the Environ- 
ment," which provides a broad base of trsinirfg in 
Physical and social environmental sciences, applicable 
to all areas of concern. The multidisciplinary program 
offers intensive specialized training in several specific 
areas: air resources, water resources, radiological 
health, occupational health, solid waste, food tech- 
nology, and the socioeconomic effects of the environ- 
ment. Air Resources was the first specialty course 
offered when the program was initialed in 19G3, and 
the other courses have been added since. 

The present Air Resources Curriculum (45 credits) 
leads to an M.S. degree in one year (three quarters). A 
doctoral degree may also be obtained. 



Temple University Philadelphia, Pennsylvania 

The objective of this program, conducted by the 
School of Pharmacy, is to offer research training in 
the toxicology of air pollutants, leading to the Master 
of Science and Doctor of Philosophy degrees. 

The 12-month curriculum at the Master of Science 
level is designed to provide the trainee with a suitable 
background to perform biomedical research related to 
air pollution studies. No thesis is required. 

The Doctor of Philosophy program affords an op- 
portunity for specialization in the disciplines available 
at the School of Pharmacy. Thesis research pertains 
to the toxicology of air pollutants. 
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n Air pollution related oourses offered in this pro- 

e gram include: 

v Air Pollution Control Processes 

n Air Pollution Distribution and Effect 

e Air Pollution Sources 

n Air Resources Management 

c Air Sampling and Analysis 

3l Biostatistics 
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Environmental Systems Analysis 
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>) Human Factors Engineering 
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Meteorology 

Particle Dynamics 

Public Health Administration 

Radiobiology 

Radiological Health 

Solid Waste Systems 

Toxicology 

Transport Processes 

Urban Sociology 

Water Resources Management 

Operations Research 

For additional information write to the Program 
Director: Dr. Henry C. Wohlers, Professor Environ- 
mental Science, Environmental Engineering and Sci- 
ence, Drexel Institute of Technology, 32nd and 
Chestnut Streets, Philadelphia, Pennsylvania 19104. 



3 Air pollution related courses offered in this pro- 
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Tissue Culture Techniques 
Seminar Ml 
Research Projects 

Summer Research Projects and Field Experience 
The following areas of concentration are included 
in the work toward the Doctor of Philosophy degree. 
A Ph.D. degree may be obtained in any of the areas 
of analytical chemistry, radiochemistry, microbiol- 
ogy* physiology, pharmacology and biochemistry. 

For additional information write to the Program 
Director: Dr. Samuel Elkin, Professor, Department of 
Chemistry-School of Pharmacy, Temple University, 
3223 N. Broad Street, Philadelphia, Pennsylvania, 
19140. 
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University of Pittsburgh 

Pittsburgh, Pennsylvania 

The three major purposes of the air pollution training 
program in the School of Public Health are (1) to 
develop practitioners in the field of air pollution con- 
trol for positions in government and industry, \ 2 ) to 
develop high caliber researchers in aerosol physics, 
and (3) to make air pollution courses available to 
candidates in other programs. 

In cooperation with the Graduate School of Engi- 
neering and the Division of Natural Sciences, an inter- 
departmental, interschool program has been devel- 
oped for students working toward degrees in chemical 
engineering, civil engineering, or chemistry. In these 
programs, the student enrolls in air pollution courses 
in addition to the courses pertinent to his major field 
of study. 

Requirements for the Master of Science degree are 
36 to 38 credits. In addition to the air pollution 
courses listed below, degree programs include courses 
in biostatistics, epidemiology, physiology, and toxi- 
cology. 

Air pollution related courses offered in this pro- 
gram include: 

Water and Air Chemistry 
Principles and Laboratory 
Air Pollution Principles 
Air Pollution Measurements 
Properties of Dusts, Smokes, and Mists 
Air Pollution Practice 

For additional information write to the Program 
Director: Dr. Morton Com, Professor of Industrial 
Health and Air Engineering, Graduate School of Pub- 
lic Health, University of Pittsburgh, 130 DeSoto 
Street, Pittsburgh, Pennsylvania 15213. 
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University of Pittsburgh 

Pittsburgh, Pennsylvania 

The three major purposes of the air pollution training 
program in the School of Public Health are (1) to 
develop practitioners in the field of air pollution con- 
trol for positions in government and industry, (2) to 
develop high caliber researchers in aerosol physics, 
and (3) to make air pollution courses available to 
candidates in other programs. 

In cooperation with the Graduate School of Engi- 
neering and the Division of Natural Sciences, an inter- 
departmental, interschool program has been devel- 
oped for students working toward degrees in chemical 
engineering, civil engineering, or chemistry. In these 
programs, the student enrolls in air pollution courses 
in addition to the courses pertinent to his major field 
of study. 

Requirements for the Master of Science degree are 
36 to 38 credits. In addition to the air pollution 
courses listed below, degree programs include courses 
in biostatistics, epidemiology, physiology, and toxi- 
cology. 

Air pollution related courses offered in this pro- 
gram include: 

Water and Air Chemistry 
Principles and Laboratory 
Air Pollution Principles 
Air Pollution Measurements 
Properties of Dusts, Smokes, and Mists 
Air Pollution Practice 

For additional information write to the Program 
Director: Dr. Morton Com, Professor of Industrial 
Health and Air Engineering, Graduate School of Pub- 
lic Health, University of Pittsburgh, 130 DeSoto 
Pittsburgh, Pennsylvania 15213. 



Pennsylvania State University 

University Park, Pennsylvania 

The Graduate Air Pollution Training Program in the 
Center for Air Environment Studies is a coordinated 
interdepartmental program leading to the M.A., M.S., 
and Ph.D. degrees. 

In this program the students fulfill the require- 
ments for graduate degrees in the established profes- 
sions while attaining special competence in air pollu- 
tion by doing thesis research, by following a minor 
course sequence in the field, and by participating in 
the interdisciplinary activities of the Center. Thesis 
problems in air pollution may be either of the tradi- 
tional academic research nature or may involve a sub- 
stantial and difficult system or program design. 

Graduates of this program are prepared to pursue 
careers of research, professional practice, government 
administration, and other activities requiring ad- 
vanced professional training in a discipline coupled 
with training and research of the air pollution pro- 
blem. 

Air pollution related courses offered in this pro- 
gram include: 

Introduction to Air Pollution and 
Control Administration 
Air Pollution Seminar 
Small Particle Technology 
Air Pollution Effects on 
Biological Systems 
Public Planning and Development 
Administration tn the United States 
American Local Government 

For additional information write to the Program 
Director: Dr. William J. Moroz, Center for Air Envir- 
onment Studies, 301 Engineering Unit "C", Pennsyl- 
vania State University, University Park, Pennsylvania 
16802. 



University of Utah Salt Lake City, Utah 



The interdepartmental air pollution training program 
provides a broad training in the sources, control, dis- 
tribution, measurement, fate, and economic effects of 
air pollutants. Biological effects from the molecular 
to population levels are stressed. The integrated air 
pollution research program, and field trips, provide 
students with practical experience in air pollution 
problems. An academic background in air pollution 
science is provided by a group of core and related 
elective courses offered by participating Departments 
of Engineering, Meteorology, Biological Sciences, Ec- 
oromics, Geography, and Sociology. 

Student selection is based on a sound background 
in their field, high academic record, and an interest in 
air pollution. The major discipline is optional, but the 



thesis research problem must be directly related to air 
pollution. Upon completion of the program, students 
receive their M.S. or Ph.D. degree in their major de- 
partment with a minor in air pollution science. The 
degree requirements for the M.S. are 33 hours in the 
major subject and 12 hours in the minor, and for the 
Ph.D., 60 hours in the major and 30 hours in the 
minor. Trainees develop a broad understanding and 
technical skill in the overall field of air pollution en- 
abling them to evaluate and interpret an air pollution 
situation and to recommend, initiate, or conduct the 
proper course of action. 

Air pollution related courses offered in this pro- 
gram include: 

Environmental Toxicology 

Air Pollution Methods and Evaluation 



Vanderbilt University Nashville, Tennessee 

The Air Pollution Training Program at Vanderbilt 
University is one of the options available to graduate 
students in the Sanitary and Water Resources Engi- 
neering Department of the Schoci of Engineering. 
Courses of study lead to both the M.S. and Ph.D. 
degrees. Requirements for the M.S. degree are 24 
semester hours of coursework and a thesis <or 30 
hours of coursework), preparation of a comprehen- 
sive research report, and an oral presentation of the 
research results. The Ph.D. degree requires a disserta- 
tion based on an individual research effort and a total 
of 72 semester hours of graduate work, of which no 
more than 24 hours credit may bu given for the inde- 
pendent study and dissertation research. In addition, 
a qualifying examination in the major and two minors 
is required for admission to candidacy for the Ph.D. 
degree. Before taking the qualifying examination the 
Ph.D. candidate must present evidence of a reading 
knowledge of two foreign languages. Minor fields may 
^4 



include other engineering disciplines, natural and 
physical sciences, economics and law. Current re- 
search areas include the effect of terrain on the dis- 
persion of air pollutants by the atmosphere, the dis- 
persion of carbon monoxide from urban intersec- 
tions, the effect of community attitudes on air pollu- 
tion legislation, health aspects of air pollutants, and 
the relationship of the ambient concentration of air 
pollutants to concentrations in enclosed spaces. 

Air polfution related courses offered in this pro- 
gram include: 

Atmospheric Pollution 
Advanced Air Resources Engineering 
Geophysical Fluids 
Epidemiology 

Radiological Aspects of Sanitary and 
Water Resources Engineering 

Unit Operations 
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thesis research problem must be directly related to air 
pollution. Upon completion of the program, students 
receive their M.S. or Ph.D. degree in their major de- 
partment with a minor in air pollution science. The 
degree requirements for the M.S. are 33 hours in the 
major subject and 12 hours in the minor, and for the 
Ph.D., 60 hours in the major and 30 hours in the 
minor. Trainees develop a broad understanding and 
technical skill in the overall field of air pollution en- 
abling them to evaluate and interpret an air pollution 
situation and to recommend, initiate, or conduct the 
proper course of action. 

Air pollution related courses offered in this pro- 
gram include: 

Environmental Toxicology 

Air Pollution Methods and Evaluation 



Advanced Seminar 
Radiological Health 
Atmospheric Diffusion 
Ecological Physiology 
Environmental Microbiology 
Ecology 

Environmental Sanitation 
Atmospheric Turbulence 
Community Systems 
Sanitation Biology 



For additional information write to the Program 
Director: Dr. Michael Treshow, Associate Professor, 
Biological Sciences, Center for Environmental Bio- 
logy, University of Utah, Salt Lake City, Utah 84112. 



3, Tennessee 



ram at Vanderbilt 
callable to graduate 
?r Resources Engi- 
ol of Engineering, 
le M.S. and Ph.D. 
I.S. degree are 24 
d a thesis (or 30 
i of a comprehen- 
ireservtation of the 
requires a disserta- 
i effort and a total 
work, of which no 
given for the inde- 
=arch. In addition, 
or and two minors 
Jacy for the Ph.D. 
g examination the 
ence of a reading 
.. I O ds may 



ERIC 



include other engineering disciplines, natural and 
physical sciences, economics and law. Current re- 
search areas include ta te effect of terrain on the dis- 
persion of air pollutants by the atmosphere, the dis- 
persion of carbon monoxide from urban intersec- 
tions, the effect of community attitudes on air pollu- 
tion legislation, health aspects of air pollutants, and 
the relationship of the ambient concentration of air 
pollutants to concentrations in enclosed spaces. 

Air pollution related courses offered in this pro- 
gram include: 

Atmospheric Pollution 
Advanced Air Resources Engineering 
Geophysical Fluids 
Epidemiology 

Radiological Aspects of Sanitary and 
Water Resources Engineering 

Unit Operations 



Process Dynamics 
Instrumentation 
Advanced Hydraulics 
Mechanics of Fluids 
Statistics 

Numerical Methods for Engineers 

Boundary Value Problems 

Complex Variables 

Advanced Engineering Mathematics 

Sanitary Chemistry 

Physical Chemistry 

Microbiology 

Individual Research and Study 



For additional information wnte to: Dr. Karl E 
Schnelle, Jr., Associate Professor of Sanitary and Ai 
Resources Engineering, Box 1683-Station B, Vandei 
bilt University, Nashville, Tennessee, 37203. 
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(above left)— The new Olin E. Teague Research Center houses 
Texas A&M University's space research facilities computer 
installation and Institute of Statistics. Space-related projects 
conducted by the university intlude studies of cosmic ray 
activities on spacecraft structures and solid propellants for 
rocket fuel. 

(above center)— Texas A&M University's new $7 million 
cyclotron complex greatly enhances the institution's nuclear 
research capabilities. A unique feature of the A&M "atom- 
smasher" is its mating with a powerful IBM 7094 computer, 
allowing monitoring while the giant 309 ton machine is in 
operation. 

(above right)— The Nuclear Science Center at Texas A&M 
University houses the most powerful reactor on any campus 
in the Southwest. The reactor will soon have its power in 
creased tenfold. 

(picturesat left) Installing apparatus in an aircraft for measure- 
ments of atmospheric particulate matter. The device used 
here is a miniaturized version of the Integrating Nephelo- 
meter developed on Research Grant AP 00336. This instru- 
ment continuously records the quantity responsible for visi- 
bility degradation in the atmosphere. 



Texas A&M University College Station, Texas 



Air pollution training offered by the Department of 
Plant Sciences is limited to students in the areas of 
biology, biochemistry, meteorology, and sanitary en- 
gineering. Students obtain their degree in one of these 
departments. The training covers two broad areas: (1 ) 
the quantitative and qualitative measurements of pol- 
lutants and (2) laboratory training in fumigation and 
analytical techniques. All trainees participate in the 
research activities of the air pollution laboratory. Se- 
lected trainees serve for limited periods of time with 
state, county, and city air pollution agencies. 

Twice monthly seminars are held on some subject 
germane to air pollution. One is conducted by an 
academic, medical, or governmental employee work- 
ing in the field of air pollution control. The other is 
usually held in connection with a field trip to an 
industrial plant or governmental air pollution control 
agency. 



Air pollution related courses offered in this pro- 
gram include: 

Applied Climatology 
Agricultural Meteorology 
Environmental Measurement and Interpretation 
Environmental Physiology 
Experimental Analysis in Environmental 
Engineering 

Environmental Engineering Analysis 
for Urban Areas 

Environmental F~ . taring Design 
for Urban Areas 

For additional information write to the Program 
Director: Dr. Howard G. Applegate, Associate Profes- 
sor, Department of Plant Sciences, Texas A&M Uni- 
versity, College Station, Texas 77843. 



University of Washington Seattle, Washington 

The air resources program is designed to provide spec- 
ialized training in air resources engineering for engi- 
neering candidates, seeking the M.S. degree, who ex- 
pect to join air pollution control programs in Federal, 
state or local governments, private industry, or con- 
sulting firms. It 's also designed for study and re- 
search leading to the Ph.D. degree. 

The program is sponsored by the Department of 
Civil Engineering with the cooperation of the Depart- 
ment of Atmospheric Sciences. Supplemental courses 
are available from other engineering disciplines, 
health sciences, social and political sciences, and pub- 
lic administration. 

The M.S. degree program (one year) requires a 
thesis. Requirements for the doctorate include a pro- 
gram of study and research acceptable to the candi- 
date's advisor and a supervisory committee. A disser- 



tation that is a significant contribution to air pollu- 
tion knowledge and a general examination in air re- 
source:-: in a minor supporting field are also required. 

Air pollution related courses offered in this pro- 
gram include: 

Air Resources Engineering 1,11 
Air Resources Management 
Topics in Environmental Health Engineering 
Air Conditioning (Industrial Ventilation 
and Gas Cl ining) 

Chemistry •>. Air Pollution 
Aerosol Sck xe and Technology 1,11 

For additional information write to the Program 
Director: Dr. August T. Rossano, Jr., Research Pro- 
fessor, Department of Civil Engineering, College of 
Engineering, University of Washington, Seattle, Wash- 
ington 98105. 
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Air pollution related courses offered in this pro- 
gram include: 

Applied Climatology 
Agricultural Meteorology 
Environmental Measurement and Interpretation 
Environmental Physiology 
Experimental Analysis in Environmental 
Enginearing 

Environmental Engineering Analysis 
for Urban Areas 

Environmental Engineering Design 
for Urban Areas 

For additional information write to the Program 
Director* Dr. Howard G. Applegate, Associate Profes- 
sor, Department of Plant Sciences, Texas A&M Uni- 
versity, College Station, Texas 77843. 
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tation that is a significant contribution to air pollu- 
tion knowledge and a general examination in air re- 
sources in a minor supporting field are also required. 

Air pollution related courses offered in this pro- 
gram include: 

Air Resources Engineering I, II 
Air Resources Management 
Topics in Environmental Health Engineering 
Air Conditioning (Industrial Ventilation 
and Gas Cleaning) 

Chemistry of Air Pollution 
Aerosol Science and Technology l # II 

For additional information write to the Program 
Director: Dr. August T. Rossano, Jr., Research Pro- 
fessor, Department of Civil Engineering, College of 
Engineering, University of Washington, Seattle, Wash- 
ington 98105. 



The purpose of this program in the Department of 
Civil Engineering is to provide trainees with a tech- 
nical background in the methods of obtaining con- 
certed action for the improvement of public health 
practices, community planning, conservation of nat- 
ural resources, and industrial development as they re- 
late to the air pollution problem. 

Course work totalling 30 hours plus a project, or 
36 hours of course work are required for the M.S.E. 
degree. The program can also lead to a Ph.D. degree. 

Air pollution related courses offered in this pro- 
gram include: 

Properties of Air Pollutants 
Air Pollution Control Engineering 
Air Pollution Control Standards 
Air Pollution Control Programs 
Solid Waste Disposal 

For additional information write to the Program 
Director: Dr. Benjamin Linsky, Department of Civil 
Engineering, College of Engineering, West Virginia 
University, Morgantown, West Virginia 26506. 



University of Wisconsin (CIC Affiliate) 

Madison, Wisconsin 

This university is one of eleven which offer the CIC 
Biometeorology Program. 

At the University of Wisconsin, the Department of 
Meteorology offers a full range of courses leading to a 
Ph.D. degree, including courses on turbulent diffu- 
sion, dynamic climatology and instrumentation, and 
courses with biological application (biometeorology 
and microclimatology). Other strong related disci- 
plines are offered at the University of Wisconsin, in- 
cluding environmental health, preventive medicine, 
ecology, and molecular biology. In addition, the Bio- 
tron, a controlled environment facility for plants and 
animals, is available. 

For additional information pertaining to the CIC 
Program please see page two. 







Graduate students take air pollution samples, from a 
coal-fired heating plant at West Virginia University, 
under normal test conditions. Another part of this 
class assignment was to measure the undesirable ef 
fects on a nearby building site. 





Graduate students in air pollution control at West Virginia 
University's College of Engineering have to master many 
trades. In this experiment the student is producing a special 
mixture of air pollutants to which various manufactured arti- 
cles will be exposed. The results will be used in the develop- 
ment of standards of acceptability for soiled surfaces. The 
bottles are taped as a safety measure. 
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students m air pollution control at West Virginia 
University's College of Engineering have to master many 
trades. In this experiment the student is producing a special 
mixture of air pollutants to which various manufactured arti- 
cles will be exposed. The results wilt be used in the develop- 
ment of standards of acceptability for soiled surfaces. The 
bottles are taped as a safety measure. 




Special equipment had to be developed to count and deter- 
mine the sizes of small droplets and bits of dust. This instru- 
ment is being used at West Virginia University's College of 
Engineering both in research and in training air pollution 
control engineering specialists. The bottles are taped as a 
safety measure. 



Sucking out a match (left picture) isn't the same thing 
as blowing out one. This fundamental principle of the 
flow of air is explained at West Virginia University's 
College of Engineering to a graduate student, as he 
does his best to suck out the flame. Although the air 
velocities generated at your lips by sucking and blow- 
ing are about the same, the results are vastly different 
a few inches away. An understanding of this principle 
is essential for designing dust and gas traps to prevent 
air pollution, (right picture) Demonstrates the same 
principle with an air velocity meter and a high-volume 
air sampler. 
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Faculty member explains the operating principles of an electrostatic 
precipitator sampler to Purdue University students. 




Purdue University student uses microscope to examine particulate 
matter collected by "Roto-Rod" sampler. 



(left) Microscopic study, as an aid in air pollution abatement, 
of the structure of a particle reveals their possible origin. 

(lower right facing page) Students at Purcfue university check out 
tape sampler before putting it into operation at the environmental 
monitoring station on campus. 







Purdue University Lafayette, Indiana 

The interdisciplinary graduate program at Purdue 
University provides specialists training to students 
pursuing careers in air pollution control. Supple- 
mental training is offered to trainees in allied fields 
who will impinge on the overall environmental prob- 
lems of man. The integrated training and fundamental 
research activities provide opportunities to participate 
in many areas of air pollution control. In all cases, the 
specific plan of study is tailored to the student's 
needs and desires. Master of science and doctor of 
philosophy degrees are offered. 

Air pollution related courses offered in this pro- 
gram include: 

Air pollution and its effects 
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i The annual Air Pollution Control Conference at Purdue Uni- 

versity complements training and research activities. The 
■ Director of Research Activities, Environmental Health Ser- 

vice, U.S. Department of Health, Education and Welfare, is 
shown delivering the keynote address to the 250 engineers 
and scientists who attended the 1969 conference. His topic 
was "The Role of Air Pollution in Total Environmental 
1 Health." 
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The University of Texas at Austin Austin, Texas 

This graduate program in environmental health engi- 
neering is designed for students looking toward a 
career in the field of air pollution control. It is a fully 
coordinated program which complements activities in 
other environmental areas. Modern facilities and 
equipment for training purposes are available, and 
strong supporting courses are provided. A close work- 
ing relationship exists with the university's South- 
western Medical School in Dallas, and a special course 
program will be arranged for those students who wish 
to spend at least one semester in the School of Public 
Health. 
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Air sampling, analysis, and instrumentation 
Air pollution technology and control theory 
Chemical kinetics of pollutants 
Theoretical and applied meteorology 
Microclimatology 
Biometeorology 

Chemical analyses in environmental engineering 
Systems design and application to natural Resources 
Environmental toxicology 

For additional information write to the program 
coordinator: Dr. David L. Brenchley, School of Civil 
Engineering, Purdue University, Lafayette, Indiana 
47907 
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Courses offered in this program which are related 
to air pollution control include: 

Air sampling and analysis 
Air pollution control methods 
Industrial hygiene and toxicology 
Environmental health engineering: principles 
Environmental health engineering: physiology 
Physics of the atmosphere 

For additional information, write to the program 
director: Dr. Earnest F. Gloyna, Professor, Depart- 
ment of Civil Engineering, The University of Texas at 
Austin, Austin, Texas 78712. 79 





California State Polytechnic College students gain ex- 
perience through field studies. 




Discussion of the operating principles of SO : analyzer 
during a California Slate Department of Public Health 
training conference. 
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A laboratory study at the University of Massachusetts of SOj 
removal by water scrubbing uses an unusual packing device 
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California State Polytechnic College faculty member discus- 
sing laboratory measurements with studenls. 




A laboratory study at the University of Massachusetts of SOj 
removal by water scrubbing uses an unusual packing device 




University of Massachusetts 

Amherst, Massachusetts 

The University of Massachusetts offers an inter-depart- 
mental program leading to a master’s degree in chemi- 
cal engineering, environmental engineering within the 
division of civil engineering, or public health. Air pol- 
lution training is offered within the framework of the 
professional objectives of each department One cal- 
endar year master of science programs are offered by 
the departments of chemical and civil engineering, 
{approximately 32 credits); a 2-year program (ap- 
proximately 39 credits) is offered by the school of 
public health. Core courses for all program partici- 
pants are: 

Air pollution control processing 
Micro meteorology 
Air sampling and air analyses 
Introduction to ^ir pollution 
Air pollution seminar 

The department of environmental sciences offers a 
course in biological effects of air pollution and pro- 
vides research opportunities in air pollution studies. 

The balance of credits required for the master's 
degree may be obtained from supporting depart- 
mental courses, by thesis, and/or by completion of 
special problem assignments. 

For additional information, write to program di- 
rectors: Dr. T. H. Feng, (Civil Engineering), Dr. D. D. 
Adrian (Civil Engineering), or Dr. H. A. Peters (Public 
Health, University of Massachusetts, Amherst, Massa- 
chusetts 01002. 



(Left) University of Massachusetts graduate student using a 
newly purchased chromatograph to analyze air samples. 






University of Maryland, College Park, Maryland The Johns Hopkins University, Baltimore, Maryland 



The College of Engineering at the University of Mary- 
land offers an interdisciplinary graduate study pro- 
gram in air pollution control leading to the degrees of 
master of science and doctor of philosophy. 

Air quality conservation embraces so many disci- 
plines and specializations that in-depth knowledge in 
all the areas of concern is difficult to obtain. This 
knowledge is essential, however, to those engineers, 
chemists, public health officials, and other specialists 
who are now being called upon to restore and con- 
serve air quality. This program is directed to those 
who aspire to such responsibilities and places empha- 
sis upon the engineering aspects of air resource man- 
agement. 

Qualified college graduates from all areas of engi- 
neering and science may enroll and work toward a 
degree in air pollution control through one of the 
three participating areas — chemical engineering, civil 
engineering, or meteorology. Core courses are: 

Air pollution 
Air sampling and analysis 
Seminar in atmospheric pollution 
Meteorology of air pollution 
Control of air pollution sources 
Air pollution biology 

Other courses may be selected from the University 
curriculum to provide background and specialization 
of particular value to trainees seeking careers in air 
pollution control. 

For additional information, write to the program 
director: Dr. Gerhard Israel, Assistant Professor in 
Meteorology and Civil Engineering, Department of 
Civil Engineering, University of Maryland, College 
Park, Maryland 20742. 



The Johns Hopkins University offers a master's pro- 
gram in air pollution control and a doctoral study 
program of the atmospheric environment. The pro- 
grams are cooperative efforts of the departments of 
geography and environmental engineering and chemis- 
try at the Homewood campus, and the department of 
environmental health and environmental medicine a. 
the School of Hygiene and Public Health. 

The one-year master's program provides additional 
education for bachelors of the physical, biological, 
and engineering sciences who wish to apply their 
knowledge and capabilities to the challenging field of 
air pollution control. Students enroll for courses in 
statistics and in epidemiol ogy, in addition to the fol- 
lowing: 

Air pollution control and strategy 
Air pollution control and evaluation laboratory 
Biological and physiological effectsof air pollution 
Atmospheric dispersion and diffusion 
Air science and management seminar 

Students may also select optional courses given by 
the chemistry, meteorology, and environmental medi- 
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The University of Maryland conducts 
short courses in visible emissions eval- 
uation to train smoke observers for 
plume evaluation and law enforce- 
ment, since the State of Maryland 
limits visible emissions from sources 
of air pollutants. 
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The Johns Hopkins University, Baltimore, Maryland 



The Johns Hopkins University offers a master's pro- 
gram in air pollution control and a doctoral study 
program of the atmospheric environment. The pro- 
grams are cooperative efforts of the departments of 
geography and environmental engineering and chemis- 
try at the Homewood campus, and the department of 
environmental health and environmental medicine at 
the School of Hygiene and Public Health. 

The one-year master's program provides additional 
education for bachelors of the physical, biological, 
and engineering sciences who wish to apply their 
knowledge and capabilities to the challenging field of 
air pollution control. Students enroll for courses in 
statistics and in epidemiology, in addition to the fol- 
lowing: 

Air pollution control and strategy 
Air pollution control and evaluation laboratory 
Biological and physiological effectsof air pollution 
Atmospheric dispersion and diffusion 
Air science and management seminar 

Students may also select optional courses given by 
the chemistry, meteorology, and environmental medi- 



cine departments, and these additional program offer- 
ings: 

Chemistry of air pollutants 

Photochemistry 

Aerosol physics 

Aerosols, airborne disease, and the respiratory tract 

A master's essay which may be completed during 
the summer months is required. The subject should 
be a selected facet of the air pollution problem and 
must demonstrate the student's maturity and ability 
to synthesize ideas. 

A student seeking the doctor of philosophy degree 
may enroll in any department at the university. He 
may arrange any program of studies consonant with 
his own interests and capabilities that will enable him 
to conduct research on problems related to the study 
of the atmospheric environment. The university's 
requirements ■for the degree must be satisfied, how- 
ever, including the submission of a dissertation de- 
scribing an original research contribution. 

For additional information, write to the program 
director: Dr. Jerome Gavis, Department of Geogra- 
phy and Environmental Engineering, The Johns 
Hopkins University, Baltimore, Maryland 21218. 



The University of Maryland conducts 
short courses in visible emissions eval- 
uation to train smoke observers for 
plume evaluation and law enforce- 
ment, since the State of Maryland 
limits visible emissions from sources 
of air pollutants. 
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University of Southern California 

Los Angeles, California 

This 6-month program is designed to train air pollu- 
tion control administrators and is sufficiently flex- 
ible, in scope and depth, to produce a working under 
standing of the- administrative aspects of air pollution 
control concepts and operations. In addition, a review 
of the engineering, physical sciences, and biological- 
medical elements provides an appreciation of the 
technical components related to air pollution control. 



Each program includes workshops based on four 
core courses, plus one weekly seminar at the univer- 
sity, coupled with field investigations and study visits 
to industries, laboratories, and other operating and 
research agencies. Specifically, field training includes 
estimates, investigation of complaints, laboratory 
analysis of contaminant samples, and the evaluation 
of pollution control systems. 



GENERAL INFORMATION 

There are presently six pro Jams 
oriented to various academic levels 
designed to train air pollution 
control specialists. The areas stressed 
in these programs range from the 
administrative to the technical aspects 
of air pollution control. 

Application for financial assistance 
in any of the following programs should be 
sent directly to the program director 
of the specialists program 



University of California Riverside, California 

The program offered by the Department of Life Sci- 
ences, University of California, Riverside, is an under- 
graduate research training program. Undergraduates 
and high school-level students participate in research 
programs for a 10-week summer period and usually 
continue these activities, to a limited degree, during 
the academic year. The purpose of the program is to 
orient and involve science students with the specific 
biological problems related to air pollution control, 
to teach modern techniques of biological research, 
and to demonstrate how these techniques can be used 
to outline and solve relevant air pollution problems. 
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University of Southern California 

Los Angeles, California 

This 6 month program is designed to train air pollu- 
tion control administrators and is sufficiently flex- 
ible, in scope and depth, to produce a working under 
standing of the- administrative aspects of air pollution 
control concepts and operations. In additions review 
of the engineering, physical sciences, and biological- 
medical elements provides an appreciation of the 
technical components related to air pollution control. 



Each program includes workshops based on four 
core courses, plus one weekly seminar at the univer- 
sity, coupfed with field investigations and study visits 
to industries, laboratories, and other operating and 
research agencies. Specifically, field training includes 
estimates, investigation of complaints, laboratory 
analysis of contaminant samples, and the evaluation 
of pollution control systems. 



Seminar and field exercises are integrated through- 
out the program to allow comparison of theory and 
practice and to promote comprehension of the inter- 
relationships between administration and technology. 
In addition to lectures, discussions, and field exer- 
cises; learning techniques include management simula- 
tion exercises, decision-making games, and role-play 
ing and case-study analysis. In lieu of a dissertation, 
qualified applicants can earn up to 12 hours of gradu- 
ate credit toward a graduate degree in public admini- 
stration. 

Institutes begin the second week of January and July 
each year. 

For additional information, write to the Program 
Director: Professor Frank J. King, Air Pollution Con- 
trol Institute, University of Southern California, Civic 
Center Campus, 206 South Spring Street, Los An- 
geles, California 90012. 



University of California Riverside, California 

The program offered by the Department of Life Sci- 
ences, University of California, Riverside, is an under- 
graduate research training program. Undergraduates 
and high school-level students participate in research 
programs for a 10-week summer period and usually 
continue these activities, to a limited degree, during 
the academic year. The purpose of the program is to 
orient and involve scienoe students with the specific 
biological problems related to air pollution control, 
to teach modern techniques of biological research, 
and to demonstrate how these techniques can be used 
to outline and solve relevant air pollution problems. 



A unifying seminar series during the summer per- 
iod teaches the trainees how their specific interests 
are related to air pollution control and acquaints 
them with specific air pollution problems. The goal of 
this program is to introduce future biological scien- 
tists to the modern techniques of biological research 
and to clearly demonstrate how these techniques can 
be used to solve current and future air pollution pro- 
blems. 

For additional information write to the Program 
Director: Irwin P. Ting, Associate Professor of Bio- 
logy, Department of Life Sciences, University of Cali- 
fornia, Riverside, California 92502. 



Cooper Union 

New York City, New York 

The program at Cooper Union offers students in civil, 
mechanical, chemical and electrical engineering an 
M.S. degree. This M.S. study plans to produce profes- 
sional engineers well versed in thermodynamics, mass 
transfer, and the fundamental properties and behavior 
of dilute particle-gas systems. The major emphasis is 
placed on the technical fundamentals with secondary 
emphasis on general air pollution control. This know- 
ledge enables the students to develop exploratory de- 
signs for the control of atmospheric contaminants at 
their source. 

Air pollution related courses offered in this pro- 
gram include: 

Material Science 



Numerical Analysis 
Transport Phenomena 
Thermodynamic Behavior 
Graduate Humanities Seminar 
Aspects of Air Pollution \ and (l 
Air Pollution Control Systems I and II 



Six elective credits may be taken in engineering 
design from specialized courses in chemical, civil, me- 
chanical or electrical engineering. Thesis work is ori- 
ented to exploratory design in air pollution control. 
For additional information, write to the Program Di- 
rector: Dr, Aaron J. Teller, Dean, School of Engi- 
neering and Science, Cooper Union, 51 Astor Place, 
New York. New York 10003. 



Pennsylvania State University 

University Park, Pennsylvania 

This program is designed to train air pollution control 
administrators and air pollution control technicians. 
The administrative trainees receive ten weeks of in- 
tensive training in engineering and physical sciences, 
and biomedical, socioeconomic and administrative 
areas. 

Trainees are selected from junior and senior under- 
graduate students and control agency personnel may 
obtain up to eight hours of graduate credit. A basic 
criteria for selection is the student's indication of pur- 
suing a career in air pollution control. 



Technician training applicants are selected from 
2-year engineering schools. These trainees receive nine 
weeks of intensive training in the theory, installation, 
operation, and maintenance of the instruments and 
equipment used in air pollution control. 



For further information, write to the Program Di- 
rector: Dr. William J. Moroz, Center for Air Environ- 
ment Studies, Pennsylvania State University, Univer- 
sity Park, Pennsylvania 16802. 
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Portland State College 

Portland, Oregon 

The Department of Applied Science offers a program 
of training in air pollution control at the baccalaure- 
ate and master's levels. 

Undergraduate students in the physical sciences 
participate in the program by selecting air pollution 
courses as electives. Their training includes air conser- 
vation and meteorology, studied in their junior and 
senior years respectively. In the intervening summer 
they devote a 10-week period to in-service training 
with a local air pollution control agency. 

Graduate students take the full sequence of air 
pollution control courses, plus approved electives 
suitable for their academic background. The M.S. de- 
gree program requires a thesis. 

Air pollution related courses offered in this pro- 
gram include: 

Introduction to Air Conservation 

Aerosol Technology 

Atmospheric Reactions 

Air Pollution Instrumentation 

Projects in Air Pollution 

Air Pollution Seminar 

Meteorology 

For additional information write to the Program 
Director: Dr. Frank P. Terraglio, Associate Professor 
of Applied Science, Portland State College, P.O. Box 
751, Portland, Oregon 97207. 
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Santa Fe Junior College 

Gainesville, Florida 

Santa Fe Junior College offers a 2-year training pro- 
gram in air pollution technology designed to produce 
technicians to work in industry and various health 
facilities. 

The program includes the elements of a general 
college education, mathematics, chemistry, physics, 
and biology, with specialized training courses in air 
pollution control technology which are supplemented 
by participation in a continuing county-wide air pol- 
lution survey designed to provide field experience. 

Approximately 75 course hours qualify the gradu- 
ate for the Associate of Arts degree. 

A special option for students interested in a 4-year 
program leading to a baccalaureate degree in one of 
the science or engineering fields can be arranged on 
an individual basis. 

Air pollution related courses offered in this pro- 
gram include; 

Introduction to Air Pollution 
Pollution Sources 
Air Pollution Sampling 
Air Pollution Control 
Air Pollution Field Survey 

For further information, write to the Program Di- 
rector: Mr. Robert W. Sterling, Director, Engineering 
Occupations Programs; or to Mr. John M. Turner, In- 
structor, Santa Fe Junior College, 723 West Univer- 
sity Avenue, Gainesville, Florida 32601. 
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California State Department of Public Health 

t 

Advanced and specialized education and training i 
air pollution control are provided in this cooperativ 
effort with the California Air Resources Board an 
University of California at Berkeley. Successful cui 
rent practices and new analytical methods to asses 
both indoor and outdoor air pollution are emphi 
sized. Instructors are staff members of the Californi 
State Department of Health. 

The annual 3-day session uses a workshop an 
lecture format to consider preselected problem area: 
Recurring topics are maintenance and calibration c 
the instrumentation designed for air sampling an< 
analysis and methods for solving analytical problem 
related to industrial hygiene, To highlight significan 
differences caused by good and poor practices, an< 
the relevant chemical and physical principles, work 
shops and lectures are integrated. 

The 1970 theme is measurement methods relatec 



California State Polytechnic College San Luis < 

The environmental engineering department of the 
California State Polytechnic College offers a program 
in air pollution control which leads to a bachelor of 
science degree. Students are trained in basic science 
and engineering with strong emphasis on chemistry 
and specific work in the design, control, and effects 
aspects of environmental quality. Laboratory experi- 
ments and field exercises are emphasized. The pro 
gram includes the following air pollution courses: 

Meteorology, I and 1 1 

Industrial environments 



California State Department of Public Health Berkeley, California 
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Advanced and specialized education and training in 
air pollution control are provided in this cooperative 
effort with the California Air Resources Board and 
University of California at Berkeley. Successful cur- 
rent practices and new analytical methods to assess 
both indoor and outdoor air pollution are empha- 
sized. Instructors are staff members of the California 
State Department of Health. 

The annual 3-day session uses a workshop and 
lecture format to consider preselected problem areas. 
Recurring topics are maintenance and calibration of 
the instrumentation designed for air sampling and 
analysis and methods for solving analytical problems 
related to industrial hygiene. To highlight significant 
differences caused by good and poor practices, and 
the relevant chemical and physical principles, work- 
shops and lectures are integrated. 

The 1970 theme is measurement methods related 



to established air quality standards. Procedures and 
instrumentation will be discussed for the measure- 
ment of: 

Ozone 

Nitrogen dioxide 

Sulfur dioxide 

Hydrogen sulfide, and 

Visibility (particulates) 

The program is designed for the technical staffs of 
air pollution control agencies, health departments, 
educational institutions, instrument manufacturers 
and vendors, physicians, industries, and other public 
and private agencies concerned with air pollution con- 
trol. 

For additional information, write to Dr. Peter K. 
Mueller or Mr. Emmett E. Jones, California State 
Department of Public Health, 2151 Berkeley Way, 
Berkeley, California 94704. 



California State Polytechnic College San Luis Obispo, California 



The environmental engineering department of the 
California State Polytechnic College offers a program 
in air pollution control which leads to a bachelor of 
science degree. Students are trained in basic science 
and engineering with strong emphasis on chemistry 
and specific work in the design, control, and effects 
aspects of environmental quality. Laboratory experi- 
ments and field exercises are emphasized. The pro- 
gram includes the following air pollution courses: 

Meteorology, I and M 

Industrial environments 



Introduction to air pollution 

Air pollution measurements 

Environmental radiation surveillance ; 

Air pollution control 1 

Graduate work leading to a master of engineering \ 
degree will be offered beginning in the fall of 1970. 

For additional information, write to the program j 
director: Dr. Harold M. Costa, Associate Professor, ^ 
Environmental Engineering, California State Poly- ; 

technic College, San Luis Obispo, California 93401. ; 

mJ 




Instructor and students at Santa Fe Junior 
College working with A.I.S.I. Sampler 



Laboratory study at Cooper Union 



{above right) Portland State College's 
Science II will include two levels of un 
derground parking, plus tour levels of in- 
tegrated science laboratories and class- 
rooms. 

(below right) Science I at Portland State 
College, first in a complex of four build- 
ings, houses physics, biology, and chem- 
istry lecture rooms and laboratories. 
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General Information 



Quali 




As authorized by the Clean Air Act, as amended the 
Public Health Service and the National Air Pollution 
Control Administration have established a grants-in- 
aid program to increase the number and competence 
of professional personnel engaged in research and 
other activities related to the prevention and abate- 
ment of air pollution. A limited number of special 
fellowships for graduate-level study in the engineering 
and physical sciences, biomedicine and socioeco- 
nomic aspects of air pollution control are available to 
scholars desirous of obtaining such specialized train- 
ing and instruction. 

Air pollution special fellowships are awarded and 
administered in accordance with the following poli- 
cies and procedures. 

Requirements: 

A special fellow must be a citizen of the United 
States, a non-citizen national of the United States, or 
have been lawfully admitted to the United States for 
permanent residence. An applicant who is not a Unit- 
ed States citizen or a non-citizen national must re- 
quest the Office of the Immigration and Naturaliza 
tion Service nearest his residence to verify that he was 
lawfully admitted to the United States for permanent 
residence. The request to the Immigration and Nat- 
uralization Service must be made on that agency's 
form N-585, available in any Immigration and Natu- 
ralization Service office. 
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General Information 

As authorized by the Clean Air Act, as amended the 
Public Health Service and the National Air Pollution 
Control Administration have established a grants-in- 
aid program to increase the number and competence 
of professional personnel engaged in research and 
other activities related to the prevention and abate- 
ment of air pollution. A limited number of special 
fellowships for graduate- level study in the engineering 
and physical sciences, biomedicine and socioeco- 
nomic aspects of air pollution control are available to 
scholars desirous of obtaining such specialized train- 
ing and instruction. 

Air pollution special fellowships are awarded and 
administered in accordance with the following poli- 
cies and procedures. 

Requirements: 

A special fellow must be a citizen of the United 
States, a non-citizen national of the United States, or 
have been lawfully admitted to the United States for 
permanent residence. An applicant who is not a Unit- 
ed States citizen or a non-citizen national must re- 
quest the Office of the Immigration and Naturaliza 
tion Service nearest his residence to verify that he was 
lawfully admitted to the United States for permanent 
residence. The request to the Immigration and Nat- 
uralization Service must be made on that agency's 
form N-585, available in any Immigration and Natu- 
ralization Service office. 



Qualifications 

To quality for a fellowship, an applicant must have a 
bachelor's degree from a recognized institution or 
equivalent experience, and must be accepted for ad- 
mission by an appropriate educational institution. 

At the post-doctoral level, the applicant must have 
a doctoral degree from an institution offering a recog- 
nized degree. 

In awarding the fellowship, consideration will be 
given to the adequacy, value and appropriateness of 
the program to be followed, the orientation of the 
research, and the qualifications, interest, and poten- 
tial contribution of the applicant. 




Terms of Support 

Fellowships are awarded on a 12-month basis. The 
fellow is expected to pursue a full-time training pro- 
gram. If support is desired for more than one year, 
justification of the additional training should be fur- 
nished at the time the initial application is made. Sup- 
port for additional training will, in all cases, depend 
upon a satisfactory progress report from the sponsor 
and the availability of funds appropriated by the Con- 
gress for this program. 
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How to Apply 

Applications for air pollution special fellowships may 
be secured from any of the ten Regional Offices of 
the Public Health Service (listed pp 14-15} or from 
the Chief, Extramural Programs Branch, Office of 
Manpower Development, National Air Pollution Con- 
trol Administration, Post Office Box 12055, Research 
Triangle Park, North Carolina 27709. 

The following table shows deadlines for submitting 
applications and the corresponding review dates: 



Deadline 
for Receipt 



Review 

Dates 



April 1 
October 1 
January 1 



October 

February 

June 



Notification is given 
approximately two weeks after review. 




Burton Memorial Tower, University of Michigan 






No tuition or registration fee is charged. 

Early application is advised, because course roster- 
Trainees are expected to provide for their own ho 
To provide training service to a maximum number 
the number of applicants from a single agency, foi 





1 Please fill out both sides of the application form. 

A separate form for each coui 



Additional Application Forms may be obtained frc 
of the National Air Pollution < 
or from the Registrar of the Institute for Air Pollul 
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Please mail forms to: 



Registrar, 

Institute for Air Pollution Tra 
National Air Pollution Control 
Research Triangle Park, North 
Telephone: (919) 549-8221, E 



No tuition or registration fee is charged. 

Early application is advised, because course rosters are limited. 

Trainees are expected to provide for their own housing and transportation while attending courses. 
To provide training service to a maximum number of organizations, 

the number of applicants from a single agency, for any one course, may be necessarily limited. 




Please fill out both sides of the application form. 



I A separate form for eitch course is requested. 



Additional Application Forms may be obtained from any Regional Director 
of the National Air Pollution Control Administration 
or from the Registrar of the Institute for Air Pollution Training. 



Please mail forms to: 



Registrar, 

Institute for Air Pollution Training, 

National Air Pollution Control Administration, P.O. Box 12055 
Research Triangle Park, North Carolina 27709 
Telephone: (919) 549-8221, Extension 531 






U. S. Department of Health, Education, and Welfare 



Public Health Service 



National Ait 



1. Name of Applicant: 




Course desired: 




Previous cou/ses attended: 



4. Sponsor or Employer: 

i 
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5. Mailing address of applicant: 
(if different from above) 




I 



I 




Mr. 

Miss 



(last) 



(first) 



(middle initial) 



Course Title 



Course No. 



Place, 
where given 



Dates. 



Course Title 



Dates. 



Course Title 



Dates. 



Course Title 



Dates_s. 





(name of organization or firm) 








(street address) 






(city) 


(state) 


(zip code) 


(telephone) 




(street address) 







(city) (state) (zip code) (telephone) 




1 Please fill out both sides of the application form. 
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6. Professional Status: 



7. Education: 



8. Professional Experience: 



O 




(profession or occupation) 



Brief description of your present position 



(position title) 



Number of years education completed beyond high school. 



(college or university) 



(date attended) 



(Major) (Degree) 



Total years experience in profession, including all public health experience 




Total years of air pollution control experience 



(Signature of Approving Officer (where applicable)) 



Title 



Signature of Applicant 



Date 



Mail to: 



Registrar, Institute for Air Pollution Training 
National Air Pollution Control Administration 
Post Office Box No. 12055 
Research Triangle Park, North Carolina 27709 
Telephone (919) 549-8221, Extension 531 
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Perhaps some of your associates may also be interested in these training opportunities. 

Please use the space below to indicate 

personnel to be included on future mailing lists. 
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Mr. 



Miss 

Mrs, (last name) 


(first name) 




(middle Initial) 


(profession) 




(title) 




(street address) 


(city) 


(state) 




(zip code) 


Mr. 

Mist 








Mrs. (last name) 


{first name) 




(middle initial) 


(profession) 




(title) 




(street address) 



(zip code) 



(city) 



(state) 



(zip code) 



Registrar, Institute for Air Pollution Training 
National Air Pollution Control Administration 
Post Office Pox No. 12055 
Research Triangle Park, North Carolina 277U9 
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Course desired: 



Mr. 

Miss- 

Mrs. 



Course Title 



Place, 
where given 



(last) 




Previous courses attended: 



Course Title 



Course Title 



Course Title 



4. Sponsor or Employer: 




5. Mailing address of applicant: 
(if different from above) 
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(street address) 


(city) 


(slate) 




(street address) 



(city) (state) 



Please fill out b 





Mr. 

Miss- 

Mrs. 
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Course Title 



Course No. 



Place, 
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Dates. 



Course Title 



Dates. 
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Course Title 



Dates. 



Course Title 



Dates. 
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(name of organization or firm) 








(street address) 






(city) 


(state) 


(zip code) 


(telephone) 




(street address) 







(city) (state) (zip code) (telephone) 




Please fill out both sides of the application form. 



(profession or occupation) 

I 



6. Professional Status: 



Brief description of your present position 



(position title) 



Number of years education completed beyond high school. 



(college or unlversfty) 



(date attended) 



(Major) (Degree) 



7. Education: 



8. Professional Experience: Total years experience in profession, including all public health experience 
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(Signature of Approving Officer (where applicable)) 



Title 



Signature of Applicant 



Date 
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